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PROBLEM TO BE SOLVED: To suppress leak current of TFT for 
switching picture element caused by influence of light reflected from 
polarizing plate and to stabilize a characteristic of TFT for switching 
picture element by providing a 1st shielding film on an under layer side 

of a TFT channel area of TFT for switching a picture element, and *>i8S8p 
connecting the 1st shielding film with a constant potential wiring 
supplying a constant voltage to a lower voltage side of a scanning line 
driving circuit. 

SOLUTION: A substrate for a liquid crystal device has, at least to a 
channel area of a thin film transistor, a 1st shielding film 7 which is 
conductive and superimposed via an interlayer insulating film on an 
under layer side of the channel area, and the 1st shielding film 7 is 
impressed with a constant voltage. The 1st shielding film 7 is provided 
with a channel shielding part superimposed on the channel area, etc., on 
its under layer side, and a wiring part extended along from the channel 
shielding part to the scanning line 2 on the under layer side of the 
scanning line 2 for impressing a constant voltage on this channel 
shielding part The 1 st shielding film 7 is connected with a constant 
potential wiring 8 supplying a constant voltage source of a lower potential side of a scanning line driving circuit. 
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CLAIMS , 

[Claim(s)] 

[Claim 1] The viewing area which the pixel consisted of in the shape of a matrix with two or more data 
line and two or more scanning lines, And the circumference drive circuit connected to either [ at least ] 
said data line or said scanning line by the periphery side from this viewing area, In the liquid crystal 
equipment which pinches liquid crystal between the substrate for liquid crystal equipments possessing 
two or more thin film transistors connected to said data line and scanning line, and this substrate for 
liquid crystal equipments and an opposite substrate A channel field is received even if there are few said 
thin film transistors formed on said substrate for liquid crystal equipments. Liquid crystal equipment 
characterized by being constituted and a constant voltage becoming so that it may have the 1st 
conductive light-shielding film which laps respectively through an interlayer insulation film in the lower 
layer side of the channel field concerned and may be impressed to this 1st light-shielding film. 
[Claim 2] It is liquid crystal equipment characterized by having the channel protection-from-light part to 
which said 1st light-shielding film laps with said channel field in claim 1, and the wiring part installed from 
the channel protection-from-light part concerned in order to impress a constant voltage to this channel 
protection-from-light part. 

[Claim 3] It is liquid crystal equipment characterized by installing respectively the wiring part of said 1st 
light-shielding film from each of said channel protection-from-light part to the outside of said viewing 
area in claim 2 along with one [ at least ] signal line of said scanning line and said data lines, being the 
outside of the viewing area concerned, and having connected said 1st light-shielding film via the contact 
hole of said interlayer insulation film at least to constant potential wiring formed in a different layer. 
[Claim 4] It is liquid crystal equipment characterized by installing respectively the wiring part of said 1st 
light-shielding film from each of said channel protectioh-^fromHight part to the outside- of said viewing 
area in claim 2 along with the signal line of the both sides of said scanning line arid said data lines, being 
the outside of the viewing area concerned, and having connected said 1st light-shielding film via the 
contact hole of said interlayer insulation film at least to constant potential wiring formed in a different 
layer. 

[Claim 5] Active matrix liquid crystal equipment with which each of the wiring part of said 1st light- 
shielding film is characterized by having connected through the contact hole of said interlayer insulation 
film on the outside of said viewing area to said constant potential wiring in claims 3 or 4. 
[Claim 6] It is liquid crystal equipment characterized by the edge of one side having connected the 
wiring part of said 1st light-shielding film through the contact hole of said interlayer insulation film in 
claim 5 to said constant potential wiring. 

[Claim 7] It is liquid crystal equipment characterized by the edge of both sides having connected the 
wiring part of said 1st light-shielding film through the contact hole of said interlayer insulation film in 
claim 5 to said constant potential wiring. 

[Claim 8] It is liquid crystal equipment characterized by having had the branch line in which the wiring 
part of said 1st light-shielding film was respectively installed from each of said channel protection-from- 
light part to the outside of said viewing area in claims 3 or 4 along with one [ at least ] signal line of said 
scanning line and said data lines, and the trunk which each of said branch line connects on the outside 
of the viewing area concerned, and the trunk concerned having connected with said constant potential 
wiring through the contact hole of said interlayer insulation film. 



[Claim 9] Said branch line is liquid crystal equipment characterized by connecting the edge of one side 
to said trunk in claim 8. 

[Claim 10] Said branch line is liquid crystal equipment characterized by connecting the edge of both 
sides to said trunk in claim 8. 

[Claim 1 1] It is liquid crystal equipment characterized by connecting via the contact hole of said 
interlayer insulation film at least to capacity wiring which superimposes said 1st light-shielding film on 
the drain field of said thin film transistor in claim 2 thru/or either of 10, and forms storage capacitance. 
[Claim 12] It is liquid crystal equipment characterized by superimposing said 1st light-shielding film on 
the drain field of said thin film transistor through said interlayer insulation film in claim 2 thru/or either 
of 10, and constituting storage capacitance. 

[Claim 13] They are the description and ****** equipment about connecting with the feeder where said 
constant potential wiring supplies the power source by the side of low voltage to said drive circuit in 
claim 2 thru/or either of 8. 

[Claim 14] It is active matrix liquid crystal equipment characterized by connecting with the feeder where 
said constant potential wiring supplies counterelectrode potential to the counterelectrode of said 
substrate for liquid crystal equipments to said opposite substrate through vertical flow material in claim 
2 thru/or either of 8. 

[Claim 15] It is liquid crystal equipment characterized by being the feeder where said constant potential 
wiring supplies touch-down potential to said circumference drive circuit in claim 2 thru/or either of 8. 
[Claim 16] It is liquid crystal equipment characterized by having the light-shielding film for display 
screen abandonment to which one [ at least ] substrate of said substrate for liquid crystal equipments 
and said opposite substrates surrounds said viewing area in claim 1 thru/or either of 15. 
[Claim 17] It is liquid crystal equipment characterized by equipping said substrate for liquid crystal 
equipments with the 2nd light-shielding film of a wrap for the channel field concerned by the upper layer 
side of the channel field of said thin film transistor in claim 1 thru/or either of 16. 

[Claim 18] It is liquid crystal equipment characterized by said 2nd light-shielding film being said data line 
in claim 17. 

[Claim 19] It is liquid crystal equipment which said circumference drive circuit is equipped with the thin 
film transistor for the drive circuits of a P channel mold, and the thin film transistor for the drive circuits 
of an N channel mold in claim 1, and is characterized by for the thin film transistor for the drive circuits 
of this P channel mold and an N channel mold making the production process of said thin film transistor 
serve a double purpose, and forming it. 

[Claim 20] It is liquid crystal equipment characterized by having the wiring layer which consists of 
electric conduction film with which coincidence formation of said circumference drive circuit was carried 
out with said 1st light-shielding film in claim 19. 

[Claim 21] The wiring layer which consists of electric conduction film by which coincidence formation 
was carried out with said 1st light-shielding film in claim 19 It connects via the contact hole of said 
interlayer insulation film at least to the gate electrode of the thin film transistor for said drive circuits. 
And liquid crystal equipment characterized by having lapped through said interlayer insulation film to the 
channel field of the thin film transistor for the drive circuits concerned with the area below the area of 
the gate electrode of the thin film transistor for the drive circuits concerned in the lower layer side of 
the channel field concerned. 

[Claim 22] The wiring layer which consists of electric conduction film by which coincidence formation 
was carried out with said 1st light-shielding film in claim 19 is liquid crystal equipment characterized by 
having connected via the contact hole of said interlayer insulation film at least, and having lapped 
through said interlayer insulation film to the channel field of the thin film transistor for the drive circuits 
concerned to the source electrode of the thin film transistor for said drive circuits in the lower layer 
side of the channel field concerned. 

[Claim 23] It is liquid crystal equipment characterized by said 1st light-shielding film being constituted in 
claim 1 thru/or either of 22 by either of the metal alloy film, such as metal membranes, such as a 



tungsten, titanium, chromium, a tantalum, and molybdenum, or metal silicide. 
# [Claim 24] Liquid crystal equipment characterized by forming the 3rd light-shielding film in said opposite 
substrate corresponding to said pixel in claim 1 thru/or either of 23. 

[Claim 25] It is liquid crystal equipment characterized by being formed so that said 3rd light-shielding, 
film may cover said 1st light-shielding film at least in claim 24. 

[Claim 26] Liquid crystal equipment characterized by forming the micro Jens in said opposite substrate in 
the shape of a matrix corresponding to said pixels of each in claim 1 thru/or either of 25. 
[Claim 27] The projection mold display characterized by being a projection mold display equipped with 
liquid crystal equipment according to claim 1 to 26, modulating the light from the light source with said 
liquid crystal equipment, and carrying out expansion projection of the this modulated light by the 
projection optical means. 

[Claim 28] The manufacture approach of the liquid crystal equipment which is the manufacture approach 
of liquid crystal equipment according to claim 1 to 26, and is characterized by performing formation of 
the contact hole for connecting said data line and source field of said thin film transistor for formation 
of the contact hole for connecting wiring which supplies a constant voltage to said 1st light-shielding 
film and it to coincidence. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] : 

[Field of the Invention] This invention relates to the manufacture approach of liquid crystal equipment, a 
projection mold display, and liquid crystal equipment. It is related with the protectibn-fronri-light 
structure in liquid crystal equipment using the thin film transistor (TFT is called hereafter.) as a 
component for pixel switching in more detail. 
[0002] " 

[Description of the Prior Art] Conventionally, as liquid crystal equipment of a active-matrix drive method, 
while forming a pixel electrode in the shape of a matrix on a glass substrate, TFT for pixel switching 
which used the amorphous silicon film and the polish recon film as the semi-conductor layer 
corresponding to each pixel electrode is formed, an electrical potential difference is impressed to each 
pixel electrode through TFT, arid the configuration which drives liquid crystal is put in practical use. 
Since the liquid crystal equipment which used poly-Si TFT for pixel switching can form mostly TFT for 
drive circuits which constitutes circumference drive circuits; such as a shift register circuit for driving 
and controlling the screen-display section, at the same process with TFT for pixel switching,* it attracts 
attention noting that it fits high integration. 

[0003] If it is in the liquid crystal equipment of a active-matrix drive method, the light-shielding film 
formed by chromium film or aluminum film called a black matrix (or black stripe) to an opposite substrate 
for the purpose of attaining highly minute-ization of a display is formed. Moreover, this light-shielding 
film was formed so that it might lap with TFT for pixel switching, and the light by which incidence is 
carried out from an opposite substrate side has taken a configuration in which light reaches the channel 



field and its junction field of TFT for pixel switching, and leakage current does not flow to TFT for pixel 

switching. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the light which reflected the leakage current by 
light with the polarizing plate arranged at the rear-face side of not only the incident light from an 
opposite substrate side but the substrate for liquid crystal equipments may flow owing to the channel 
field of TFT for pixel switching irradiating. 

[0005] As an approach of preventing the leakage current by such the reflected light (return light), 
invention which prepares a light-shielding film also in the lower layer side of the channel field of TFT for 
pixel switching is proposed by JP,3-5261 1,B. However, since the potential of the light-shielding film 
concerned is not being fixed to it by invention of an indication, there is a trouble of changing a TFT 
property with the parasitic capacitance between the semi-conductor layers of TFT and light-shielding 
films concerned, or deteriorating. 

[0006] On the other hand, high integration is increasingly desired with the miniaturization of the 
electronic equipment by which a circumference drive circuit builds in an increment and liquid crystal 
equipment of the number of pixels. Although the multilayer-interconnection technique of forming metal 
membranes, such as aluminum, in a multilayer through an insulator layer as a technique of attaining high 
integration of a circuit, and wiring is used especially with the liquid crystal equipment which contained 
the circumference drive circuit in the same substrate, the routing counter of a manufacture process 
increases, so that it is made a multilayer-interconnection configuration, and there is a trouble that a 
manufacturing cost becomes high. 

[0007] Moreover, although the attempt which adopts a SOI technique, the recrystallization technique by 
laser annealing, etc., and attains quality improvement of the semi-conductor film has accomplished with 
improvement in the speed of the clock frequency of the liquid crystal equipment of a active-matrix drive 
method in order to aim at improvement in a TFT property, the improvement in a property of TFT. by 
such approach has the trouble that dispersion in a property is large and a production process becomes 
complicated. 

[0008] Then, in the projection mold indicating equipment which used liquid crystal equipment and it, the 
purpose of this invention controls the leakage current of TFT for pixel switching under the effect of the 
light reflected with the polarizing plate etc., and is to offer the technique in which stabilization of the 
property of TFT for pixel switching can be attained. . 
[0009] Other purposes of this invention are in liquid crystal equipment to offer the technique in which 
high integration of the drive circuit prepared around a viewing area can be attained, without making the 
routing counter of a manufacture process increase. 

[0010] Furthermore, other purposes of this invention are in liquid crystal equipment to offer the 
technique in which improvement in a TFT property can be aimed at, without making the routing counter 
of a manufacture process increase. 
[0011] 

[Means for Solving the Problem] The viewing area which, as for this invention, the pixel consisted of in 
the shape of a matrix with two or more data line and two or more scanning lines in order to solve the 
above-mentioned technical problem, And the circumference drive circuit connected to either [ at least ] 
said data line or said scanning line by the periphery side from this viewing area, In the liquid crystal 
equipment which pinches liquid crystal between the substrate for liquid crystal equipments possessing 
two or more thin film transistors connected to said data line and scanning line, and this substrate for 
liquid crystal equipments and an opposite substrate At least, to the channel field of said thin film 
transistor, said substrate for liquid crystal equipments has the 1st conductive light-shielding film which 
laps respectively through an interlayer insulation film in the lower layer side of the channel field 
concerned, and is characterized by being constituted and a constant voltage becoming so that may be 
impressed to this 1st light-shielding film. 

[0012] With the liquid crystal equipment concerning this invention, since the 1st light-shielding film is 



, It 

formed so that it may lap with the thin film transistor connected to the data line and the scanning line, 
i.e., the channel field of TFT for pixel switching, even if there is the reflected light from the rear-face 
side of the substrate for liquid crystal equipments, this light does not reach the channel field of TFT for 
pixel switching. So, in TFT for pixel switching, the leakage current which originates in the reflected light 
from the rear-face side of the substrate for liquid crystal equipments does not occur. And since the 
potential of the 1st light-shielding film is being fixed to the constant voltage power supply by the side of 
the low voltage of a scanning-line drive circuit etc., in response to the effect of capacity which is 
parasitic between the semi-conductor layer of TFT, etc. and the 1st light-shielding film, a TFT property 
is changed or it is not said that it deteriorates. 

[0013] What is necessary is just to constitute the channel protection-from-light part which laps with 
said channel field at said 1st light-shielding film, and the wiring part installed from the channel 
protection-from-light part concerned in order to impress a constant voltage to this channel protection- 
from-light part in this invention, in order to impress a constant voltage to the 1st light-shielding film. 
[0014] In this case, the wiring part of said 1st light-shielding film is respectively installed from each of 
said channel protection-from-light part to the outside of said viewing area along with one [ at least ] 
signal line of said scanning line and said data lines, is the outside of the viewing area concerned and is 
connected via the contact hole of said interlayer insulation film at least to constant potential wiring 
formed between different layers from said 1st light-shielding film, for example. 
[0015] Moreover, it may connect via the contact hole of said interlayer insulation film at least to 
constant potential wiring formed between layers which the wiring part of said 1st light-shielding film is 
respectively installed from each of said channel protection-from-light part to the outside of said viewing 
area along with the signal line of the both sides of said scanning line and said data lines, are the outsides 
of the viewing area concerned, and are different from said 1st light-shielding film. 

[0016] In this invention, each of the wiring part of said 1st light-shielding film is connected through the 
contact hole of said interlayer insulation film on the outside of said viewing area to said constant 
potential wiring. 

[0017] The wiring part of said 1st light-shielding film can impress a constant voltage to the 1st light- 
shielding film, if the edge of one side makes even connection through the contact hole of said interlayer 
insulation film to said constant potential wiring. 

[0018] On the other hand, if the edge of the both sides of the wiring part of said 1st light-shielding film 
has connected through the contact hole of said interlayer insulation film to said constant potential wiring, 
even if a location has an. open circuit in the middle of the wiring part of the 1st light-shielding film, 
constant potential will be supplied to the wiring part of the 1st light-shielding film from constant 
potential wiring. So, since redundancy wiring will be constituted by the wiring part of the 1st light- 
shielding film, it is reliable. 

[0019] As for the wiring part of said 1st light-shielding film, in this invention, it is desirable that had the 
branch line respectively installed from each of said channel protection-from-light part to the outside of 
said viewing area along with one [ at least ] signal line of said scanning line and said data lines and the 
trunk which each of said branch line connects on the outside of the viewing area concerned, and the 
trunk concerned has connected with said constant potential wiring through the contact hole of said 
interlayer insulation film. Thus, what is necessary is not to make connection between the 1st light- 
shielding film and constant potential wiring for every branch line, and just to connect between a trunk 
and constant potential wiring, if constituted. For this reason, what is necessary is for the connoisseur of 
wiring to take about a trunk to the location of arbitration which is not, and just to connect constant 
potential wiring there, moreover — if wet etching is performed in the connection part of the 1st light- 
shielding film and constant potential wiring in case a contact hole is formed — an etching reagent — 
sinking in — although it is easy to generate a crack in an interlayer insulation film etc., in this invention, 
a trunk is taken about in the location of arbitration and there is an advantage that a location with a 
possibility that the aforementioned crack may occur can be limited to a safe location. Furthermore, 
since the location with a possibility that the aforementioned crack may occur by making connection 



between the 1st light-shielding film and constant potential wiring between a trunk and constant potential 
°* wiring is stopped to the minimum, if the edge of one side of said branch line is connected to said trunk 
also when [ this ] there is also an advantage of being reliable, a constant voltage can be impressed for 
the 1st light-shielding film. 

[0020] On the other hand, if the edge of the both sides of said branch line has connected with said trunk, 
even if a location has an open circuit in the middle of this branch line, constant potential will be supplied 
to the wiring part of the 1st light-shielding film from a trunk. So, since redundancy wiring is constituted 
by the wiring part of the 1st light-shielding film, it is reliable. 

[0021] As for said 1st light-shielding film, in this invention, it is desirable to have connected via the 
contact hole of said interlayer insulation film at least to capacity wiring which is overlapped on the drain 
field of said TFT for pixel switching, arid forms storage capacitance. Moreover, as for said 1st light- 
shielding film, it is desirable to superimpose on the drain field of said TFT for pixel switching through 
said interlayer insulation film, and to constitute storage capacitance. Thus, if constituted, since it is not 
necessary to draw each capacity wiring in a scanning-line drive circuit, and to impress constant 
potential, in case a large-scale circuit is introduced into a scanning-line drive circuit, it can arrange 
easily. 

[0022] Said constant potential wiring is connected to the feeder which supplies the power source by the 
side of low voltage to said circumference drive circuit,, the feeder which supplies counterelectrode 
potential to the counterelectrode of said substrate for liquid crystal equipments to said opposite 
substrate through vertical flow material, or the feeder which supplies touch-down potential to said 
circumference drive circuit in this invention. 

[0023] As for one [ at least ] substrate of said substrate for iiquid crystal equipments, and said opposite 
substrates, in this invention, it is desirable to have the light-shielding film surrounding said viewing area 
for display screen abandonment. 

[0024] As for said substrate for liquid crystal equipments, in this invention, it is desirable to have the 
2nd light-shielding film of a wrap for the channel field concerned by the upper layer side of said channel 
field of said TFT for pixel switching. As the 2nd light-shielding film in this case, the data line can be used, 
for example. Moreover, it is good to reflect the light by which incidence was carried out by forming the 
2nd light-shielding film on the 1st light-shielding film front face so that the 1st light-shielding film 
formed in the bottom of this channel field at least not only through said channel, field but through an 
interlayer insulation film may be covered, and to make it not irradiate the channel field of TFT for pixel 
switching. If it is made such a configuration, ** which reduces the leakage current of TFT by light will be 
made. 

[0025] In this invention, said circumference drive circuit is equipped with TFT for drive circuits of a P 
channel mold, and TFT for drive circuits of an N channel mold, and, as for TFT for the drive circuits of 
this P channel mold and an N channel mold, it is desirable to make the production process of said TFT 
for pixel switching serve a double purpose, and to be formed. Thus, since a limitation is in the number of 
layers of a multilayer interconnection when constituted, also as for the electric conduction film by which 
coincidence formation was carried out with said 1st light-shielding film, using effectively as a wiring layer 
is desirable in said circumference drive circuit. 

[0026] As for the wiring layer which consists of electric conduction film by which coincidence formation 
was carried out with said 1st light-shielding film, in this invention, it is desirable to have connected via 
the contact hole of said interlayer insulation film at least to the gate electrode of said TFT for drive 
circuits, and to have lapped through said interlayer insulation film to the channel field of the TFT for 
drive circuits concerned with the area below the area of the gate electrode of the TFT for drive circuits 
concerned in the lower layer side of the channel field concerned. 

[0027] As for the wiring layer which consists of electric conduction film by which coincidence formation 
was carried out with said 1st light-shielding film, in this invention, it is desirable to have connected via 
the contact hole of said interlayer insulation film at least, and to have lapped in the lower layer side of 
the channel field concerned to the channel field of the TFT for drive circuits concerned to the source 



dectrode of said TFT for drive circuits. 

[0028] In this invention, it is opaque and, as for said 1st light-shielding film, it is desirable to constitute 
from film which consists of metal alloy film, such as metal silicide containing metal membranes or these 
metals, such as a tungsten, titanium, chromium, a tantalum, and molybdenum, and which has conductivity. 
Thus, protectionHrom-light nature is high, and functions as a protectionHrom-light layer by using the 
existing conductive metal membrane metallurgy group alloy film to the reflected light from the. substrate 
rear face for liquid crystal equipments. 

[0029] In this invention, it is desirable to said opposite substrate that the 3rd light-shielding film is 
formed corresponding to said pixel. In this case, as for said 3rd light-shielding film, it is desirable to be 
formed so that this 1st light-shielding film may be covered at least. 

[0030] In this invention, it is desirable to said opposite substrate that the micro lens is formed in the 
shape of a matrix corresponding to said pixel. Thus, if constituted, since light can be brought together in 
the predetermined field on the substrate for liquid crystal equipments by the micro lens, even if it omits 
a black matrix from an opposite substrate, the high display of grace can be performed. Moreover, since 
the channel field of TFT for pixel switching does not irradiate even if the light which condensed by the 
micro lens reflects the liquid crystal equipment concerning this invention with the substrate rear face 
for liquid crystal equipments, the leakage current resulting from the light of TFT does not flow. 
[0031] Since the liquid crystal equipment concerning this invention has suppressed the leakage current 
resulting from the . light of TFT, it is desirable to use as a light valve of the projection mold indicating 
equipment which receives the exposure of a strong light. In such a projection mold display, the light from 
the light source is modulated with the liquid crystal equipment concerning this invention, and expansion 
projection of the this modulated light is carried out by the projection optical means. 
[0032] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
an accompanying drawing. 

[0033] (Fundamental configuration of liquid crystal equipment) Drawing 1 and drawing 2 are the top view 
of the liquid crystal equipment which applied this invention, and a sectional view in the H-hT line, 
respectively. 

[0034] As shown in these drawings, liquid crystal equipment 100 The rectangular viewing area 61 
(screen-display field) in which the pixel mentioned later was formed in the shape of a matrix, The 
substrate 300 for liquid crystal equipments equipped with the data-line drive circuit 103 (circumference 
drive circuit) formed in the outside field of this viewing area 61, and the scannings-line drive circuit -104 
(circumference drive circuit) of the pair formed in the both sides of a viewing area 61, The outline 
configuration is carried out from the opposite substrate 31 by which opposite arrangement was carried 
out at this substrate 300 for liquid crystal equipments. The pixel electrode 14 which is mentioned later 
and which consists of ITO film (Indium Tin Oxide) every pixel 105 is formed in the substrate 300 for 
liquid crystal equipments. A counterelectrode 32 is formed in the opposite substrate 31 all over 
abbreviation, and the black matrix 6 is formed in it corresponding to each pixel 105. The 
counterelectrode 32 which consists of transparence electric conduction film, such as ITO film, is formed 
on transparence substrates [ substrate / 31 / opposite ], such as glass, and neo SERAMU or a quartz. 
Furthermore, along with the radial border of a viewing area 61, the light-shielding film 60 (light-shielding 
film for display screen abandonment) for circumference abandonment is formed in the opposite 
substrate 31 so that light may not leak by using liquid crystal equipment 100 as a module in the ****** 
case. 

[0035] The opposite substrate 31 and the substrate 300 for liquid crystal equipments separate a 
predetermined eel gap, and are stuck by the sealant 200 of the gap material content formed along the 
periphery edge of the light-shielding film 60 for circumference abandonment on the outside of a viewing 
area 61, and liquid crystal 108 is enclosed with the inside field of this sealant 200. Between a viewing 
area 61 and the data-line drive circuit 103, a sealant 200 performs the closure on the data line 
mentioned later, and performs the closure on the scanning line mentioned later between a viewing area 



if 

61 and the scanning-line drive circuit 104. a sealant 200 — partial — breaking off — **** — this — it 
* breaks off and the liquid crystal inlet 241 is constituted by the part. Therefore, after changing the inside 
field of a sealant 200 into a' reduced-pressure condition, carrying out reduced' pressure impregnation of 
the liquid crystal 1 08 from the liquid crystal inlet 241, after sticking the opposite substrate 31 and the 
substrate 300 for liquid crystal equipments, and enclosing liquid crystal 108, the liquid crystal inlet 241 is 
closecJ by liquid crystal equipment 1 00 with encapsulant 242. 

[0036] As a sealant 200, an epoxy resin, various kinds of ultraviolet-rays hardening resin, etc. are used, 
and the gap material which consists of glass fiber, a glass bead, etc. is blended with it; As liquid crystal 
108, well-known TN (Twisted Nematic) mold liquid crystal etc: is used. If the polymer dispersed liquid 
crystal distributed as a minute grain is used into a macromolecule as liquid crystal 108, since the 
orientation film and a polarizing plate will become unnecessary, efficiency for light utilization becomes ' = 
high and the liquid crystal equipment 100 of a bright active-matrix mold can be offered. Furthermore, the 
pixel electrode 14 can constitute liquid crystal equipment 100 as liquid crystal equipment of a reflective 
mold, if it replaces with the ITO film and a metal membrane with a high reflection factor is used by. 
nontransparent of the aluminum film etc. In the case of this reflective type of liquid crystal equipment 
100; SH (Super Homeotropic) mold liquid crystal with which perpendicular orientation of the liquid crystal 
molecule Was mostly carried out in the state of no electrical-potential-difference impressing can be 
used. Furthermore, it cannot be overemphasized that other liquid crystal may be used: 
[0037] In this L gestalt; since the opposite substrate 31 is smaller than the substrate 300 for liquid-crystal 
equipments, the substrate 300 for liquid crystal equipments is stuck, after the circumference drive 
circuit has overflowed from the periphery edge of the opposite substrate 31. Therefore, since the 
scanning-line drive circuit 104 and the data-line drive circuit 103 are located in the outside of the 
opposite substrate 31 and have not countered in the opposite substrate 31, it can prevent orientation 
film and liquid crystal, such as polyimide, deteriorating by the dc component. The sealant 200 is formed 
along the substrate periphery edge, if it sees from the opposite substrate 31, but if it sees from the 
substrate 300 for liquid crystal equipments, it is formed inside. Many mounting terminals 107 are formed 
in the part outside the opposite substrate 31, and a flexible-printed-wiring substrate is connected to the 
substrate 300 for liquid crystal equipments by approaches, such as wirebonding or ACF (Anisotropic 
Conductive Film) sticking by pressure. ...... 

[0038] (Fundamental configuration of the substrate for liquid crystal equipments, and a viewing area) 
Drawing 3 is the block diagram of the drive circuit built-in substrate 300 for liquid crystal equipments 
used for the liquid crystal equipment 100 of this gestalt. In addition, to. drawing 3 /the illustration about 
the 1st r light-shielding film by the side of the substrate 300 for liquid crystal equipments mentioned. later 
is omitted so that intelligibly [ the fundamental component of the substrate 300 for liquid crystal 
equipments ]. 

[0039] Two or more pixels 105 are constituted from the viewing area 61 of the substrate 300 for liquid 
crystal equipments by two or more scanning lines 2 and two or more data lines 3 in the shape of a. 
matrix on the substrate 10 so that drawing 3 may show. The detailed block diagram and detailed block 
diagram of eabh pixel 105 are indicated to be drawing 4 (A) to (B). As shown in drawing 4 (A) and (B), 
TFT102 for pixel switching linked to the scanning line 2 and the data line 3 is formed in.the pixeL105.. On 
- both sides of liquid crystal 108, liquid crystal cell CE is constituted between the pixel electrode- , 
connected to this TFT102, and the couhterelectrode>32 of the opposite substrate 31. To liquid crystal 
cell CE, storage capacitance CAP is constituted using the capacity wiring 18 which carried out 
coincidence formation with the scanning line 2. Namely, capacity wiring 18 which extended the drain field 
among the semi-conductor layers 1 which constitute TFT102 for pixel switching, used this extended 
partition as the 1st electrode of storage capacitance CAP, and carried out coincidence formation with 
the scanning line 2 is used as the 2nd electrode, and storage capacitance CAP consists of these 
gestalten by making into a dielectric film the gate dielectric film formed between the 1st and 2nd 
electrodes. 

[0040] Here, the field in which the capacity wiring 18 was formed is a field which the disclination of liquid 



crystal occurs in response to the effect of lateral electric field etc. t and causes degradation of screen- 
display grace, and was shading the black matrix 6 (refer to drawing 2 .) of the opposite substrate 31 in 
piles in this field. However, generating of a flicker, a cross talk, etc. is prevented with this gestalt, 
without making useless area which can penetrate light in a pixel 105 by arranging the capacity wiring 18 
to the field which should serve as such dead space. So, a high-definition display can be performed with 
the liquid crystal equipment 100 of this gestalt. 

[0041] Moreover, with this gestalt, the capacity wiring 18 formed by the same polish recon film as the 
scanning line 2 etc. may be electrically connected to the 1st light-shielding film 7 in a contact hole 5 
using the constant potential wiring 8 formed by the same aluminum film as the data line 3 which supplies 
the constant voltage power supply VSSY by the side of the low voltage of the scanning-line drive circuit 
104 for supplying constant potential etc. A contact hole 5 can be formed at the same process as the 
contact hole for connecting high concentration source field 1a with the data line 3. If it is made such a 
configuration, since the constant potential wiring 8 which supplies constant potential to the 1st light- 
shielding film 7 and the capacity wiring 18 can be shared, it becomes unnecessary to prepare exclusive 
wiring in each, and can arrange effectively in little area. Moreover, in order to substitute the power 
source and opposite substrate of a circumference drive circuit for constant potential wiring for supplying 
counterelectrode potential, the mounting terminal 107 of dedication and the leading-about wiring 28 
become unnecessary. Therefore, since reduction of mounting terminals and a deployment of a tooth 
space can be aimed at, it becomes so advantageous that especially liquid crystal equipment is 
miniaturized. 

[0042] In addition, although illustration is omitted, about storage capacitance CAP, it is also possible to 
constitute by installing the drain field of the semi-conductor film which constitutes TFT1 02 for pixel 
switching, and piling it up through the scanning line 2 and gate dielectric film of the preceding paragraph. 
[0043] Many mounting terminals 107 into which constant supplies VDDX, VSSX, and VDDY, VSSY, the 
modulation picture signals VID1-VID6, various signals (start signal DY of the scanning-line shift register 
circuit 231, a clock signal CLY, its reversal clock signal CLYB, start signal DX of the data-line shift 
register circuit 221, a clock signal CLX, and its reversal clock signal CLXB), etc. are inputted are 
constituted from a substrate 300 for liquid crystal equipments by the near side part of the data-line 
drive circuit 103. The mounting terminal 107 consists of electric conduction film, such as metal 
membranes, such as aluminum film, metal silicide film, or ITO film. From these mounting terminals 107, 
two or more signal wiring 28 for driving the scanning-line drive circuit 104 and the data-line drive circuit 
103 is taken about through the substrate periphery side, respectively from the sealant 200. the 
aluminum film with which coincidence formation of such signal wiring 28 was carried out with the data 
line 3 — low — when consisting of metal membrane metallurgy group silicide film [ **** ] and adding 
resistance as the cure against static electricity etc., a contact hole is punctured to the 2nd interlayer 
insulation film 13, and you may make it connect electrically in the polish recon film and contact hole 
which were formed with the same ingredient by the same process as the scanning line In addition, in 
order to supply the counterelectrode potential LCCOM by which an external input is carried out from 
the mounting terminal 107 to the opposite substrate 31 from the substrate 300 for liquid crystal 
equipments, the terminal 106 for a vertical flow is formed in the substrate 300 for liquid crystal 
equipments. If the vertical flow material which has a predetermined path is made to be placed between 
the terminals 106 for a flow under besides and the substrate 300 for liquid crystal equipments and the 
opposite substrate 31 are stuck on them, the counterelectrode potential LCCOM can be impressed from 
the substrate 300 side for liquid crystal equipments to the counterelectrode 32 of the opposite 
substrate 31. 

[0044] In the substrate 300 for liquid crystal equipments, six picture signal lines 225 corresponding to 
the data-line shift register circuit 221, the data-line buffer circuit 222, the data sampling circuit 101 
equipped with the analog switch which consists of TFT which operates based on the signal outputted 
through the data-line buffer circuit 222 from the data-line shift register circuit 221, and each modulation 
picture signals VID1-VID6 developed by six phases are constituted at the data-line drive circuit 103 



side. 

[0045] Common start signal DX may constitute the data-line shift register circuit 221 of the data-line 
drive circuit 103 from two or more sequences inputted for every sequence. Thus; if the data-line shift 
register circuit 221 is constituted from many sequences, since a clock signal CLX and the transfer 
frequency of the reversal clock signal CLXB can be made low, a circuit load can be reduced. While start 
signal DX is supplied to the data-line shift register circuit 221 from the exterior through the mounting 
terminal 107, a clock signal CLX and its reversal clock signal CLXB are supplied to the flip-flop (not 
shown) of each stage. Therefore, in the data-line shift register circuit 221, after inputting start signal DX, 
synchronizing with the clock signal CLX and the rising edge of the reversal clock signal CLXB, the shift 
signal (the sampling signals X1, X2, and X3 for driving the analog switch of the data sampling circuit 
101 ...) is generated and outputted. And if the sampling signal with which the phase shifted from the 
data-line shift register circuit 221 to the data sampling circuit 101 through the data-line buffer circuit 
222 is outputted, based on this sampling signal, each analog switch will operate sequentially. 
Consequently, the modulation picture signals VID1-VID6 supplied through the picture signal line 225 are 
incorporated by the data line 3 predetermined to predetermined timing, and are held at each pixel 105 
chosen by the scan signal supplied by minding [ 2 ]. In addition, although this example explained how to 
carry out the sequential drive of the data line 3 for [ every ] to a certain fixed timing, while choosing the 
data line 3 of a large number, such as 3, 6, and 1 2, as coincidence by one sampling signal, image display 
with the same said of changing the timing of the modulation picture signal inputted from the outside is 
obtained. Moreover, as long as the write-in property of the analog switch which constitutes not only six 
phases but the data sampling circuit 101 of the number of phase expansions of the modulation picture 
signal supplied to the data line 3 is good, five or less phases are sufficient as it, and as long as the 
frequency of a modulation picture signal is high, it may be increased to seven or more phases. Under the 
present circumstances, as for it being the need, only the number of phase expansions of a modulation 
picture signal cannot be overemphasized by the picture signal line 225 at least. Furthermore, the data 
line 3 may be driven in the shape of a ctenidium every other in two data-line drive circuits 103, 
respectively by constituting the data-line drive circuit 103 also in the opposite side on both sides of a 
viewing area 61. If such a configuration is taken, drive frequency of a shift register can be made into one 
half, and a circuit load can be reduced. 

[0046] The scanning-line shift register 231 which generates and outputs the shift signal (scan signal) 
based on start signal DY, a clock signal CLY, and its reversal clock signal CLYB, and the. scanning-line 
buffer circuit 232 consist of scanning^line drive circuits 104 similarly. With this gestalt, since the 
scanning-line drive circuit 104 is constituted on both sides on both sides of a viewing area 61 and the 
scanning line 2 is driven from both sides, the load on the drive of the scanning line 2 is mitigable. In 
addition, when the time constant of the scanning line 2 can be disregarded, the scanning-line drive 
circuit 104 may be constituted only in one side of a viewing area 61. 

[0047] In the substrate 300 for liquid crystal equipments, the supplemental circuit 109 to the data line 3 
is also formed in the field which laps with the light-shielding film 60 (field which attached the slash 
upward slanting to the right by drawing 3 ) for circumference abandonment in the opposite side with the 
side in which the data-line drive circuit 103 is formed to the viewing area 61. This supplemental circuit 
109 has two signal wiring 172 and the signal wiring 173 which controls a switching circuit 171 electrically 
connected to the data line 3 through the switching circuit 171 using TFT, and this switching circuit 171, 
for example. If a switching circuit 171 is operated based on the control signal NRG supplied to signal 
wiring 173, the connection condition of the data line 3 and signal wiring 172 is controllable by this 
supplemental circuit 109. Therefore, a supplemental circuit 109 is driven with a control signal NRG 
between one horizontal blanking intervals of a picture signal, and the load which writes the actual 
modulation picture signals VID1-VID6 in the data line 3 through the data sampling circuit 101 can be 
mitigated by the precharge function to impress the potential of fixed level to the data line 3 beforehand 
as signals NRS1 and NRS2. In addition, it is possible to also make a precharge function and an 
inspection circuit above-mentioned in to constitute the checking circuit for detecting a point defect and 



a line defect as a supplemental circuit 109 **** make it serve a double purpose. 
[0048] Drawing 5 is the A-A' sectional view of drawing 4 (B). 

[0049] TFT102 for pixel switching so that drawing 4 (B) and drawing 5 may show The scanning line 2 
(gate electrode) and channel field 1c in which a channel is formed of the electric field from the scanning 
line 2, The gate dielectric film 12 formed between the scanning line 2 and channel field 1c, The contact 
hole 5 of the 2nd interlayer insulation film 13 is minded [ 3 (source electrode) ]. It has high 
concentration drain field 1b electrically connected to high concentration source field 1a connected 
electrically and the pixel electrode 14 through the contact hole 4 formed in the 2nd interlayer insulation 
film 13 and the 3rd interlayer insulation film 15. Furthermore, TFT102 for pixel switching consists of LDD 
(Lightly Doped Drain) structures where the low concentration source drain fields 1d and 1e which drove 
low-concentration impurity ion into each of the joint of the joint of channel field 1c and source field 1a 
which drove in high-concentration impurity ion and channel field 1c t and drain field 1b that drove in 
high-concentration impurity ion were formed. 

[0050] In this gestalt, TFT102 is constituted using the lower part of the data line 3, and channel field 1c 
and the low concentration source drain fields 1d and 1e of the gate electrode 102, i.e., TFT for pixel 
switching, at least are in the condition of having been covered with the data line 3, among the scanning 
lines 2. Thereby, since the incident light from the opposite substrate 31 side is not irradiated by channel 
field 1c of TFT102 for pixel switching, and the low concentration source drain fields 1d and 1e, the 
leakage current of TFT by light can be reduced. The fundamental configuration of the gestalt of the 
operation described below or the example of amelioration is the same as an above-mentioned 
configuration. 

[0051] [Gestalt 1 of operation] drawing 6 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 7 is the explanatory view showing the 
wiring part (wiring) of the 1st light-shielding film formed in the substrate for liquid crystal equipments of 
this gestalt, and the connection structure of this wiring and constant potential wiring. Drawing 8 (A) and 
(B) are the sectional view which cut the connection part of wiring of the 1st light-shielding film, and 
constant potential wiring along with the B-B f line in drawing 6 , and the expansion top view of the 
connection part of wiring of a light-shielding film, and constant potential wiring, respectively. 
[0052] As shown in drawing 5 , the 1st interlayer insulation film 11 is formed in the lower layer side of 
TFT102 for pixel switching, and the protection-from-light structure of explaining below consists of 
subistrates 300 for liquid crystal equipments of the liquid crystal equipment 100 of this gestalt using 
between the layers of this interlayer insulation film 11 and substrate 10. 

[0053] In this gestalt between the layers of the 1st interlayer insulation film 11 and a substrate 10 So 
that it may lap with the joint of channel field 1c of TFT102 for pixel switching, the low concentration 
source drain fields 1d and 1e, and the low concentration source drain fields 1d and 1e and the high 
concentration source drain fields 1a and 1b at least It is opaque and the light-shielding film 7 which 
consists of metal alloy film, such as metal silicide containing metal membranes or these metals, such as 
a tungsten, titanium, chromium, a tantalum, and molybdenum, etc. and which has conductivity is formed. 
With this gestalt, since there is a part in which the 1st light-shielding film 7 is not formed in the lower 
layer side of high concentration drain field 1b of TFT102 for pixel switching, a level difference arises to 
the formation field of TFT102 by the existence of this 1st light-shielding film 7. Such a level difference 
has a possibility of making the property of TFT1 02 unstable. So, with this gestalt, the level difference 
has stopped the effect affect the property of TFT102 to the minimum by shifting the location of a level 
difference to the 1-micron or more and high concentration drain field 1b side from the joint of high 
concentration drain field 1b and low concentration drain field 1e. 

[0054] It is the wiring part (wiring) (it has.) installed along with the scanning line 2 from the channel 
protection-from-light part by the lower layer side of the scanning line 2 in order to impress a constant 
voltage to the channel protection-from-light part to which the 1st light-shielding film 7 laps with channel 
field 1c etc. in that lower layer side so that drawing 6 may show, and this channel protection-from-light 



part. With this gestalt, even if a formation location shifts between the scanning line 2 and wiring of the 
1st light-shielding film 7 by mask alignment gap at the time of the mask alignment in the 
photolithography process of a manufacture process Incident light (light which has penetrated liquid 
crystal 108) is interrupted with wiring of the 1st light-shielding film 7, or the width of face of wiring of 
the 1st light-shielding film 7 is set as the dimension a little narrower than the width of face of the 
scanning line 2 so that direct light may not be irradiated by the front face of a light-shielding film 7. In 
addition, the physical relationship of the black matrix 6 and each pixel 105 which were formed in the 
opposite substrate 31 is shown in drawing 6 , and a display is performed to it in the inside field of the 
black matrix 6 shown by the dotted line. 

[0055] As shown in drawing 6 and drawing 7 , respectively, wiring of the 1st light-shielding film 7 is 
pulled out to the outside of a viewing area 61 along with each scanning line 2, and is installed in the 
lower layer side of the light-shielding film 60 for circumference abandonment. The constant potential 
wiring 8 which supplies the constant voltage power supply VSSY by the side of low voltage to the 
scanning-line drive circuit 104 is arranged, and the edge of one side of wiring of the 1st light-shielding 
film 7 is connected to this constant potential wiring 8 so that the side of a viewing area 61 may be met 
at the lower layer side of the light-shielding film 60 for this circumference abandonment. Therefore, 
since it connects with the constant potential wiring 8 which supplies the constant voltage power supply 
VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st light-shielding film is 
in the condition of having been fixed to the potential of this constant potential wiring 8, and the 1st 
light-shielding film 7 does not have it in floating. 

[0056] In making connection between the wiring part of the 1st light-shielding film 7, and the constant 
potential wiring 8, with this gestalt, as shown in drawing 8 (A), wiring of the 1st light-shielding film 7 is 
between the layers of the 1st interlayer insulation film 11 and a substrate 10. Moreover, since the 
constant potential wiring 8 is the electric conduction film by which coincidence formation was carried 
out with the data line 3, it is arranged between the layers of the 2nd interlayer insulation film 13 and the 
3rd interlayer insulation film 15. So, with this gestalt, as shown in drawing 6 , drawing 7 , drawing 8 (A), 
and (B), the edge of wiring of the 1st light-shielding film 7 is connected to the constant potential wiring 
8 through the contact hole 9 formed in the 1st interlayer insulation film 1 1 and the 2nd interlayer 
insulation film 13. 

[0057] Such connection structure corresponds, when formation of the contact hole 9 for connecting the 
1st wiring of a light-shielding film 7 and the constant potential wiring 8 and formation of the contact hole 
5 (refer to drawing 5 .) for connecting a source electrode (data line 3) to the source field of TFT102 for 
pixel switching are performed to coincidence, and a contact hole 9 is once punctured at an etching 
process. However, in order to perform puncturing of a contact hole 5, and puncturing of a contact hole 9 
to coincidence, it is desirable that the 1st interlayer insulation film 1 1 is fully thin to the 2nd.interlayer 
insulation film 13 so that the polish recon film of contact hole 5 part of high concentration source field 
1a of TFT102 for pixel switching may not be etched. 

[0058] With the liquid crystal equipment 100 of this gestalt, at least Thus, channel field 1c of TFT102 for 
pixel switching, As opposed to the joint of the low concentration source drain fields 1d and 1e, and the 
low concentration source drain fields 1d and 1e and the high concentration source drain fields 1a and 1b 
Since the 1st light-shielding film 7 (channel protection-from-light part) which laps through the 1st - 
interlayer insulation film 11 in that lower layer side is formed, even if there is the reflected light from the 
rear-face side of the substrate 300 for liquid crystal equipments, this light does not reach channel field 
1c of TFT102 for pixel switching etc. So, with the liquid crystal equipment 100 of this gestalt, the 
leakage current which originates in the reflected light from the rear-face side of the substrate 300 for 
liquid crystal equipments does not occur in TFT102. And since it is fixed to the potential of the constant 
voltage power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, in 
response to the effect of capacity which is parasitic between the semi-conductor layer 1 of TFT102, 
and the 1st light-shielding film 7, a TFT property is changed or it is not said that the 1st light-shielding 
film 7 deteriorates. 



[0059] In addition, it is desirable to prevent to perform acid-resisting processing to the front face of the 
1st light-shielding film 7, and for incident light (light which has penetrated liquid crystal 108) to reflect 
on the front face of the 1st light-shielding film 7, and to. irradiate towards TFT102 for pixel switching. 
[0060] Moreover, with this gestalt, as explained with reference to drawing 4 (B), TFT102 for pixel 
switching is constituted using the lower part part of the data line 3, and is in the condition that the data 
line 3 covered the joint of channel field 1c, the low concentration source drain fields 1d and 1e, and the 
low concentration source drain fields 1d and 1e and the high concentration source drain fields 1a and 1b 
at least. Therefore, the data line 3 functions as the 2nd light-shielding film to TFT102 for pixel switching. 
The joint of channel field 1c, the low concentration source drain fields 1d and 1e, and the low 
concentration source drain fields 1d and 1e and the high concentration source drain fields 1a and 1b It 
has structure sandwiched from the upper and lower sides at least by the 1st light-shielding film 7 and 
data line 3 (2nd light-shielding film). Furthermore, the black matrix 6 explained with reference to drawing 
2 is formed so that it may lap with the data line 3 (the 2nd light-shielding film), and it is in the condition 
of having hung over the 1st light-shielding film 7 arranged at the joints and those lower parts of channel 
field 1c, the low concentration source drain fields 1d and 1e, and the low concentration source, drain 
fields 1d and 1e and the high concentration source drain fields 1a and 1b. Therefore, the black matrix 6 
functions as the 3rd light-shielding film to TFT102 for pixel switching, and demonstrates the 
redundancy-function to the data line 3 as the 2nd light-shielding film. So, in the substrate 300 for liquid 
crystal equipments of this gestalt, the leakage current which originates in incident light from the 
opposite substrate 31 side is not generated in TFT102, either. 

[0061] In addition, with this gestalt, although the case of LDD structure was explained to the example 
for TFT102 for pixel switching, this invention may be applied to the offset structure where impurity ion 
is not introduced into the field equivalent to the low concentration source drain fields 1d and 1e. In TFT 
of such LDD structure or offset structure, pressure-proofing improves and there is an advantage that 
the leakage current at the time of OFF can be reduced. Moreover, of course, this invention may be 
applied to TFT of the self aryne structure which used the gate electrode (a part of scanning line 2) as 
the mask, drove in high concentration impurity ion, and formed the source drain field. 
[0062] The modification of the connection part of the 1st light-shielding film and constant potential 
wiring which are described below has the same configuration as the gestalt of the 1st operation, the 
connection part of the 1st light-shielding film and constant potential wiring is explained in these 
modifications, and other configurations are omitted. 

[0063] (Modification 1 of the connection part of the 1st light-shielding film and constant potential wiring) 
As shown in drawing 9 (A) and (B) For connection between wiring of the 1st light-shielding film 7 
between the layers of the 1st interlayer insulation film 11 and a substrate 10, and the constant potential 
wiring 8 between the layers of the 2nd interlayer insulation film 13 and the 3rd interlayer insulation film 
15 The contact holes 17 and 9 which carried out drilling to each of the 1st interlayer insulation film 11 
and the 2nd interlayer insulation film 13 may be used. When adopting such connection structure, the 
process which forms a contact hole 17 in the 1st interlayer insulation film 11, and the process which 
forms a contact hole 9 in the 2nd interlayer insulation film 13 will be performed separately, therefore, 
forming in coincidence, in case the 1st interlayer insulation film 11 forms a contact hole 5 (refer to 
drawing 5 .) to high concentration source field 1a of TFT102 for pixel switching to gate dielectric film 12 
by thousands Angstrom units, even when thick — to the last — abbreviation — since it is the contact 
hole 9 of the same depth, or a contact hole 17, it is not said that high concentration source field 1a of 
TFT102 is etched at the time of this puncturing 

[0064] (Modification 2 of the connection part of the 1st light-shielding film and constant potential wiring) 
As shown in drawing 10 (A) and (B) The connection with the constant potential wiring 8 between the 
layers of the wiring part of the 1st light-shielding film 7 between the layers of the 1st interlayer 
insulation film 11 and a substrate 10, and the 2nd interlayer insulation film 13 and the 3rd interlayer 
insulation film 15 The contact hole 9 of the contact hole 17 formed in the 1st interlayer insulation film 
11, the junction electrode 16 connected to wiring of the 1st light-shielding film 7 through this contact 



hole 17, and the 2nd interlayer insulation film 13 formed in the location corresponding to this junction 
electrode 16 may be used- In 'this case, coincidence formation of the junction electrode 16 will be 
carried out with the scanning line 2 and the capacity wiring 18.' • 

[0065] (Modification 3 of the connection part of the 1st light-shielding film and constant potential wiring) 
As shown in drawing 11 (A) and (B) The connection between wiring of the 1st light-shielding film 7 
between the layers of the 1st interlayer insulation film 11 and a substrate 10, and the constant potential 
wiring 8 between the layers of the 2nd interlayer insulation film 13 and the 3rd interlayer insulation film 
15 The inside of the contact hole 17 formed in the 1st interlayer insulation film 11, the larger junction 
electrode 16 connected to the wiring part of the 1st light-shielding film 7 through this contact hole 17, 
and the field corresponding to this junction electrode 16, The contact hole 9 formed in the 2nd 
interlayer insulation film 13 in the location which shifted from the contact hole 17 may be used. Also in 
this case, coincidence formation of the junction electrode 16 will be carried out with the scanning line 2 
and the capacity wiring 18. 

[0066] With the gestalt shown in [example 1 of amelioration of gestalt 1 of operation] drawing 7 , 
although it was the configuration which the edge of one side of wiring of the 1st light-shielding film. 7 has 
connected to the constant potential wiring 8, as shown in drawing 12 , while pulling out the both ends of 
wiring of the 1st light— shielding film 7 to the outside of a viewing area 61 along/with each scanning line 2, 
each of the edge of these both sides may be connected to the constant potential wiring 8. Also in this 
case, since it is formed between layers which are different in the 1st light-shielding film 1 and the 
constant potential wiring 8, the 1st wiring of a light-shielding film 7 and the constant potential wiring 8 
are connected according to the connection structure using the contact hole 9 shown in. drawing 8 , 
drawing 9 , drawing 10 , or drawing 11 . Since other configurations are as having explained with reference 
to drawing 6 / they omit explanation. 

[0067] Since the lower layer side; such as channel field 1c of TFT102 for pixel switching, is covered also 
by this gestalt in the channel protection-Hrom-light part of the 1st light-shielding film 7, even if there is 
the reflected light from the rear-face side of the! substrate 300 for liquid crystal equipments, this light 
does not reach channel field 1c of TFT102 for pixel switching etc. So, with the liquid crystal equipment 
100 of this gestalt, the leakage current which originates in the reflected light from the rear-face side of 
the substrate 300 for liquid crystal equipments does not occur in TFT1 02. And since the 1st light- 
shielding film 7 is connected to the constant potential wiring 8 which supplies the constant voltage 
power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st light- 
shielding film 7 is being fixed toVthe potential of this constant potential wiring 8. Therefore, in response 
to the effect of capacity which is parasitic between the semi-conductor layer 1 of TFT102, and the 1st 
light-shielding film 7, a TFT property is changed or it is not said that it deteriorates. . 
[0068] Furthermore, with this gestalt, since each of the edge of both sides has connected wiring of the 
1st light-shielding film 7 to the constant potential wiring 8, even if a location has an open circuit in the 
middle of wiring, constant potential is supplied to the 1st whole light-shielding film 7. So, since 
redundancy wiring to wiring will be constituted by the 1st light-shielding film 7, it is. reliable.* 
[0069] It is still more desirable, when it constitutes from a gestalt shown in [example 2 of amelioration of 
gestalt 1 of operation] drawing 12 also in any of the constant potential wiring. 8 of two also in any of the 
constant potential wiring 8 of two so that constant potential may be impressed from the both ends as 
shown in drawing 1 3 although it was the configuration that on the other hand constant potential was 
impressed only from the edge. Thus, when constituted, it means constituting redundancy wiring also to 
the constant potential wiring 8 which impresses constant potential to the 1st light-shielding film 7. Since 
other configurations are the same as that of the gestalt 1 of operation, and its example 1 of amelioration, 
those explanation is omitted. 

[0070] In the example of the [example 3 of amelioration of gestalt 1 of operation] book, since the 
fundamental configuration is the same as that of the gestalt 1 of operation, and its examples 1 and 2 of 
amelioration, explanation is omitted about a common part In this example, as shown in drawing 14 , the 
wiring part of the 1st light-shielding film 7 is formed in the shape of a grid along the both sides of the 



scanning line 2 and the data line 3. Therefore, the 1st light-shielding film 7 is further formed into low 
resistance, and redundancy increases. Moreover, the 1st light-shielding film 7 has lapped with the black 
matrix 6 (refer to drawing 2 .) of the opposite substrate 31. For this reason, the 1st light-shielding film 7 
makes it possible to omit the black matrix 6 from the opposite substrate 31 while it demonstrates the 
redundancy-function to the black matrix 6 of the opposite substrate 31. 

[0071] Thus, what is necessary is to extend the edge of the both sides of the part currently installed 
along with the scanning line 2 among the wiring parts of the 1st light-shielding film 7 to the outside of a 
viewing area 61, and just to connect the wiring part of the 1st light-shielding film 7, and the constant 
potential wiring 8 according to the connection structure using the contact hole 9 shown in drawing 8 , 
drawing 9 , drawing 10 , or drawing 1 1 in the field which laps with the light-shielding film 60 for 
circumference abandonment, also when constituted. 

[0072] moreover, the wiring part of the 1st light-shielding film 7 connected with the constant potential 
wiring 8 in the gestalt 1 of operation shown in drawing 7 , drawing 12 , drawing 13 , and drawing 14 
according to the connection structure (shown in drawing 8 , drawing 9 , drawing 10 , or drawing 1 1 .) 
using a contact hole 9 etc. — each scanning line 2 — it is caudad formed respectively independently. 
The wiring part of these 1st light-shielding film 7 is installed. If it is made to connect electrically by the 
conductive film which consists of metal alloy film, such as metal silicide containing the metal membranes 
formed at the same process with the same film as this 1st light-shielding film 7 in the wiring part 
installed from all the 1st light-shielding film 7 under the field which laps with the light-shielding film 60 
for circumference abandonment, or these metals When wiring is disconnected, while demonstrating a 
redundancyHlinction, since-izing of the 1st light-shielding film 7 can be carried out [ low **** ], it is 
advantageous. 

[0073] [Gestalt 2 of operation] drawing 1 5. is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 16 is the explanatory view showing the 
connection structure of the wiring part of the 1st light-shielding film formed in the substrate for liquid 
crystal equipments of this gestalt and this wiring part, and constant potential wiring. The fundamental 
configuration of the substrate 300 for liquid crystal equipments of this gestalt is as having explained with 
reference to drawing 1 thru/or 5, and is explained focusing on the protectionHrom-light structure 
constituted in the substrate 300 for liquid crystal equipments here, and the connection structure of the 
light-shielding film and constant potential wiring which .constitute this protection-from-light structure. 
Moreover, since the fundamental configuration of the substrate for liquid crystal equipments of the liquid 
crystal equipment of this gestalt is the same as that of the substrate for liquid crystal equipments of the 
liquid crystal equipment concerning the gestalt 1 of operation, it gives the same sign to the part which 
has a common function, and omits those detailed explanation. 

[0074] As this gestalt also explained with reference to drawing 5 , a fundamental configuration between 
the layers of the 1st interlayer insulation film 1 1 and a substrate 10 So that it may lap with the joint of 
channel field 1c of TFT102 for pixel switching, the low concentration source drain fields 1d and 1e, and 
the low concentration source drain fields 1d and 1e and the high concentration source drain fields 1a 
and 1b at least It is opaque and the light-shielding film 7 which consists of metal alloy film, such as 
metal silicide containing metal membranes-or these metals, such as a tungsten, titanium, chromium, a 
tantalum, and molybdenum, etc. and which has conductivity is formed. 

[0075] This 1st light-shielding film 7 is equipped with the channel protection-from-light part which laps 
with channel field 1c etc. in that lower layer side, and the wiring part installed along with the scanning 
line 2 from the channel protection-from-light part by the lower layer side of the scanning line 2 in order 
to impress a constant voltage to this channel protection-from-light part as shown in drawing 15 and 
drawing 16 . 

[0076] In this gestalt, the wiring part of the 1st light-shielding film 7 consists of a branch line which 
extends outside further from the light-shielding film 60 for circumference abandonment from a viewing 
area 61 along with each scanning line 2, and one trunk which connects the edges of each one side of 



these branch lines. This trunk is in the location which laps with the light-shielding film 60 for 
circumference abandonment located between a viewing area 61 and the scanning-line drive circuit 104. 
Here, one edge of the trunk (wiring part) of the 1st light-shielding film 7 has lapped with the constant 
potential wiring 8 which supplies the constant voltage power supply VSSY by the side of low voltage to 
the scanning-line drive circuit 104, and the wiring part (trunk) of the 1st light-shielding film 7 and the 
constant potential wiring 8 have connected in this lap part. Therefore, since it connects with the 
constant potential wiring 8 which supplies the constant voltage power supply VSSY by the side of the 
low voltage of the scanning-line drive circuit 104, the 1st light-shielding film 7 is in the condition of 
having been fixed to the potential of this constant potential wiring 8, and the 1st light-shielding film 7 
does not have it in floating. 

[0077] In addition, since it is between the layers of the 1st interlayer insulation film 11 and a substrate 
10 and the constant potential wiring 8 is between the layers of the 2nd interlayer insulation film 13 and 
the 3rd interlayer insulation film 15, wiring (trunk) of the 1st light-shielding film 7 is also connected 
according to the connection structure using the contact hole 9 indicated to be the 1st wiring (trunk) of 
a light-shielding film 7 and the constant potential wiring 8 to drawing 8 , drawing 9 , drawing 10 , or 
drawing 11 , so that drawing 5 may show. Since other configurations are the same as that of the gestalt 
1 of operation in general, explanation is omitted. 

[0078] Thus, with the constituted liquid crystal equipment 100, since the 1st light-shielding film 7 is 
formed like the gestalt 1 of operation so that it may lap with channel field 1c of TFT102 for pixel 
switching etc., even if there is the reflected light from the rear-face side of the substrate 300 for liquid 
crystal equipments, this light does not reach channel field 1c of TFT102 for pixel switching etc. at least. 
So, in TFT102 for pixel switching, the leakage current which originates in the reflected light from the 
rear-face side of the substrate 300 for liquid crystal equipments does not occur. Moreover, since the 
1st light-shielding film 7 is connected to the constant potential wiring 8 which supplies the constant 
voltage power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st 
light-shielding film 7 is being fixed to the potential of this constant potential wiring 8. Therefore, the 
same effectiveness as the gestalt 1 of that change a TFT property or it is not said in response to the 
effect of capacity which is parasitic between the semi-conductor layer 1 of TFT102 and the 1st light- 
shielding film 7 that it deteriorates, and operation is done so. 

[0079] Furthermore, with this gestalt, wiring of the 1st light-shielding film 7 has the branch line which 
extends along with each scanning line 2, and the trunk connected at the edge of each of these branch 
lines, arid wiring of the 1st light-shielding film 7 is connected to the constant potential wiring 8 through 
this trunk. Therefore, what is necessary is not to make connection between the 1st light-shielding film 7 
and the constant potential wiring 8 for every branch line, and just to carry out between a trunk and the 
constant potential wiring 8. For this reason, the connoisseur of wiring can take about a trunk in the 
location of arbitration which is not, and the 1st light-shielding film 7 and the constant potential wiring 8 
can be connected there, moreover — if wet etching is performed in case the contact hole 9 for making 
connection between the 1st light-shielding film 7 and the constant potential wiring 8 is formed — an 
etching reagent — sinking in — although it is easy to generate a crack in an interlayer insulation film 
etc., with this gestalt, a trunk is taken about in the location of arbitration and there is an advantage that 
a location with a possibility that the aforementioned crack may occur can be limited to a safe location. 
Furthermore, since the location with a possibility that the aforementioned crack may occur by making 
connection between the 1st light-shielding film 7 and the constant potential wiring 8 between a trunk 
and the constant potential wiring 8 is stopped to one place, there is also an advantage of being reliable. 
[0080] In addition, in case this gestalt forms the contact hole 9 for making connection between the 1st 
light-shielding film 7 and the constant potential wiring 8, it may be applied to the configuration which 
performs dry etching. 

[0081] With the gestalt shown in [example 1 of amelioration of gestalt 2 of operation] drawing 1 6 , 
although wiring of the 1st light-shielding film 7 was a configuration which the edge of one side of a 
branch line has connected to a trunk, it may connect the edge of these both sides to a trunk while it 



pulls out the edge of the both sides of a branch line to the outside of a viewing area 61 along with each 
scanning line 2, as shown in drawing 17 . Also in this case, since it is formed in a layer which is different 
in the 1st light-shielding film 7 and the constant potential wiring 8 t the trunk of wiring of the 1st light- 
shielding film 7 and the constant potential wiring 8 are connected by two places according to the 
connection structure using the contact hole 9 shown in drawing 8 , drawing 9 , drawing 10 , or drawing 
11 . Since other configurations are as having explained with reference to drawing 15 f they omit 
explanation. 

[0082] Thus, since the lower layer side of channel field 1c of TFT102 for pixel switching at least is 
covered by the 1st light-shielding film 7 also when constituted, even if there is the reflected light from 
the rear-face side of the substrate 300 for liquid crystal equipments, this light does not reach channel 
field 1c of TFT102 for pixel switching etc. at least. So, with the liquid crystal equipment 100 of this 
gestalt, the leakage current which originates in the reflected light from the rear-face side of the 
substrate 300 for liquid crystal equipments does not occur in TFT102. And since the 1st light-shielding 
film 7 is connected to the constant potential wiring 8 which supplies the constant voltage power supply 
VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st light-shielding film 7 
is being fixed to the potential of this constant potential wiring 8. Therefore, in response to the effect of 
capacity which is parasitic between the semi-conductor layer 1 of TFT102, and the 1st light-shielding 
film 7, a TFT property is changed or it is not said that it deteriorates. 

[0083] Moreover, with this gestalt, only two trunks do not need to connect with the constant potential 
wiring 8, and do not need to make connection between the 1st light-shielding film 7 and the constant 
potential wiring 8 for every branch line. For this reason, the connoisseur of wiring, such as a location 
contiguous to the scanning-line drive circuit 104, does so the same effectiveness as the gestalt 2 of 
operation — what is necessary is to take about a trunk in the location of arbitration which is not, and 
just to connect the 1st light-shielding film 7 and the constant potential wiring 8 by two places there etc.. 
[0084] Furthermore, in wiring of the 1st light-shielding film 7, since each of the edge of both sides has 
connected each branch line to two trunks, respectively, even if each branch line has an open circuit the 
middle in a location, constant potential is supplied from a trunk. So, since redundancy wiring to each 
branch line will be constituted by the wiring part of the 1st light-shielding film 7, it is reliable. 
[0085] It is still more desirable, when it constitutes from a gestalt shown in [example 2 of amelioration of 
gestalt 2 of operation] drawing 1 7 also in any of two trunks also in any of two trunks so that the 
constant potential wiring 8 may be connected to the edge of the both sides as shown in drawing 18 
although it was the configuration that on the other hand the constant potential wiring 8 was connected 
only to the edge; Thus, when constituted, it means constituting redundancy wiring also to the trunk 
which impresses constant potential to each branch line in the 1st light-shielding film 7. Since other 
configurations are the same as that of the gestalt 2 of operation, and its example 2 of amelioration, 
those explanation is omitted. 

[0086] In the example of the [example 3 of amelioration of gestalt 2 of operation] book, since the 
fundamental configuration is the same as that of the gestalt 2 of operation, and its examples 1 and 2 of 
amelioration, explanation is omitted about a common part. In this example, as shown in drawing 19 , as 
for the wiring part of the 1st light-shielding film 7, the branch line is formed in the shape of a grid along 
-the both sides of the scanning line 2 and the data line -3. Therefore, the 1st light-shielding film 7 is 
further formed into low resistance, and redundancy increases. Moreover, in the 1st light-shielding film 7, 
it has lapped with the black matrix 6 (refer to drawing 2 and drawing 15 .) of the opposite substrate 31. 
For this reason, the 1st light-shielding film 7 makes it possible to omit the black matrix 6 from the 
opposite substrate 31 while it demonstrates the redundancy-function to the black matrix 6 of the 
opposite substrate 31. 

[0087] thus, the case where it constitutes — the branch line of the wiring part of the 1st light-shielding 
film 7 — what is necessary is to extend the edge of the both sides of the part currently installed along 
with the scanning line 2 to the outside of a viewing area 61 inside, and just to connect the edges of the 
both sides of a branch line in each trunk in the field which laps with the light-shielding film 60 for 



circumference abandonment Moreover, in the gestalt 2 of operation, it cannot be overemphasized that 
constant potential wiring may be connected [ in / wire to the light-shielding film 60 for circumference 
abandonment, and / the corner field of the light-shielding film 60 for this circumference abandonment ] 
with the 1st light-shielding film 7. furthermore , in the gestalten 1 and 2 of operation , the number of 
them one , and as two or more mounting terminals electrically connect with the exterior [C for supply a 
constant potential signal ( for example , VSSY ) to the constant potential line 8 be prepare and be 
connect with each other too hastily within the substrate for liquid crystal equipments , wiring resistance 
may be lower or they may be make into redundant structure . 

[0088] [Gestalt 3 of operation] drawing 20 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 21 is a sectional view in the J- J' line of 
drawing 20 . The fundamental configuration of the substrate 300 for liquid crystal equipments of this 
gestalt is as having explained with reference to drawing 1 thru/or drawing 5 , and is explained focusing 
on the connection structure of the light-shielding film and the capacity wiring 18 which constitute the 
protection-from-light structure of the substrate 300 for liquid crystal equipments here. Moreover, since 
the fundamental configuration of the substrate for liquid crystal equipments of the liquid crystal 
equipment of this gestalt is the same as that of the substrate for liquid crystal equipments of the liquid 
crystal equipment concerning the gestalten 1 and 2 of operation, it gives the same sign to the part 
which has a common function, and omits those detailed explanation. 

[0089] As this gestalt also shows to drawing 20 , the 1st light-shielding film 7 consists of wiring installed 
along with the scanning line 2 from the channel protection-from-light part, in order to impress a 
constant voltage to the channel protection-from-light part which laps with channel field 1c etc., and this 
channel protectionHrom-Iight part. The wiring part of the 1st light-shielding film 7 consists of a branch 
line which extends respectively to the location which laps with the lights-shielding film 60 for 
circumference abandonment from a viewing area 61 along with each scanning line 2, and a trunk which 
the edges of each of these branch lines connect. The trunk of this 1st light-shielding film 7 has lapped 
with the constant potential wiring 8 which supplies the constant voltage power supply VSSY by the side 
of the low voltage of the scanning-line drive circuit 104, and is connected in these lap parts through the 
contact hole 9 indicated to be the wiring part (trunk) of the 1st light-shielding film 7, and the constant 
potential wiring 8 to drawing 8 , drawing 9 , drawing 10 , or drawing 1 1 . 

[0090] Moreover, the 1st light-shielding film 7 is formed so that the capacity wiring 18 may be formed 
[ each pixel 105 ] in juxtaposition at the scanning line 2 and it may lap with these scanning lines 2 and 
the capacity wiring 18. So, with this gestalt, the capacity wiring 18 is not installed to the scanning-line 
drive circuit 104, but as shown in drawing 21 , the capacity wiring 18 is connected to the trunk of the 
1st light-shielding film 7 through contact hole 12f of the 1st interlayer insulation film 11. 
[0091] Thus, even when constituted, since the constant voltage power supply VSSY by the side of the 
low voltage of the scanning-line drive circuit 104 is supplied to the 1st light-shielding film 7 through the 
constant potential wiring 8, a constant voltage power supply VSSY will be supplied also to the capacity 
wiring 18 through the trunk of the 1st light-shielding film 7. So, since it is not necessary to supply 
constant potential every capacity wiring 18 in the scanning-line drive circuit 104, in the part and the 
scanning-line drive circuit 104, the number of a wiring consistency or- contact holes falls. So, there is an 
advantage of being able to introduce a large-scale circuit in the scanning-line drive circuit 104. 
Moreover, the advantage that it is not necessary to prepare the mounting terminal for supplying 
constant potential from the exterior and exclusive wiring is also in capacity wiring. 
[0092] In addition, in connecting the trunk of the 1st light-shielding film 7, and the constant potential 
wiring 8, as explained with reference to drawing 8 (A), the gestalt using the contact hole 9 formed in the 
1st interlayer insulation film 11 and the 2nd interlayer insulation film 13 is shown in drawing 21 . 
However, in connection between the trunk of the 1st light-shielding film 7, and the constant potential 
wiring 8, the connection structure explained with reference to drawing 9 , drawing 10 , and drawing 1 1 
may be used. 



[0093] [Gestalt 4 of operation] drawing 22 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 23 is a sectional view in the K-K' line of 
drawing 22 . The fundamental configuration of the substrate 300 for liquid crystal equipments of this 
gestalt is as having explained with reference to drawing 1 thru/or drawing 5 , and is explained focusing 
on the configuration for using the light-shielding film which constitutes the protection-from-light 
structure of the substrate 300 for liquid crystal equipments here as capacity wiring. Moreover, since the 
fundamental configuration of the substrate for liquid crystal equipments of the liquid crystal equipment 
of this gestalt is the same as that of the substrate for liquid crystal equipments of the liquid crystal 
equipment concerning the example 3 of amelioration of the gestalt 2 of operation, it gives the same sign 
to the part which has a common function, and omits those detailed explanation. 
[0094] As this gestalt also shows to drawing 22 , the 1st light-shielding film 7 consists of a channel 
protection-from-light part which laps with channel field 1c etc., and a wiring part formed in the shape of 
a grid along with the scanning line 2 and the data line 3 from the channel protection-from-light part in 
order to impress a constant voltage to this channel protection-from-light part. The wiring part of the 
1st light-shielding film 7 consists of a branch line which extends to the field which laps with the light- 
shielding film 60 for circumference abandonment from a viewing area 61 along with each scanning line 2, 
and a trunk which the edge of each of these branch lines connects. The trunk of this 1st light-shielding 
film 7 has lapped with the constant potential wiring 8 which supplies constant potentials, such as the 
counterelectrode potential LCCOM, and is connected in these lap parts through the contact hole 9 
indicated to be the wiring part (trunk) of the 1st light-shielding film 7, and the constant potential wiring 8 
to drawing 8 , drawing 9 , drawing 10 , or drawing 1 1 . 

[0095] the capacity wiring 18 which explained the 1st light-shielding film 7 with reference to drawing 4 
(A) and (B) here — **** — with this gestalt, since it is constituted like As the capacity wiring 18 
explained with reference to drawing 4 (A) and (B) is not formed, instead it is shown in drawing 23 , 
storage capacitance CAP is constituted using the 1st light-shielding film 7 having lapped with high- 
concentration drain field 1b of TFT102 through the 1st interlayer insulation film 11. That is, since the 
constant voltage power supply VSSY by the side of the low voltage of the scanning-line drive circuit 
104 is supplied to the 1st light-shielding film 7 through the constant potential wiring 8, the 1st light- 
shielding film 7 will constitute the storage capacitance CAP which uses the 1st interlayer insulation film 
11 as a dielectric film between the drain fields (high concentration field 1b) of TFT102. 
[0096] The production process of the substrate 300 for liquid crystal equipments is explained with 
reference to drawing 24 thru/or drawing 27 among the manufacture approaches of [Example 1 of 
manufacture approach of substrate 300 for liquid crystal equipments] liquid crystal equipment 100. 
These drawings are process sectional views showing the manufacture approach of the substrate for 
liquid crystal equipments of this gestalt, and have show the cross section (cross section of the 
connection part of the 1st light-shielding film 7 and the constant potential wiring 8) in the location 
equivalent to the B-B f line of drawing 6 into the left-hand side part also in which drawing at the cross 
section (cross section of the pixel TFT section) equivalent to the A-A* line of drawing 4 (B), and the 
right-hand side part. In addition, the example which constitutes the connection part of the 1st light— 
- shielding film 7 and the constant potential wiring 8 as shown in drawing 9 is explained here. 
[0097] As shown in drawing 24 (A), by a spatter etc. on the whole front face of the transparent 
insulating substrate 10 which consists of a glass substrate, for example, non-ant potash glass, a quartz, 
etc. First, a tungsten, The light-shielding film 70 which consists of metal alloy film, such as metal silicide 
containing metal membranes or these metals, such as titanium, chromium, a tantalum, and molybdenum, 
etc. and which is opaque and has conductivity About 500A - about 3000A, After forming in the 
thickness of about 1000A - about 2000A preferably, using a photolithography technique, as shown in 
drawing 24 (B), patterning is carried out, and the 1st light-shielding film 1 is formed. This 1st light- 
shielding film 7 is formed so that a joint with channel field 1c of TFT102 for pixel switching, the low 
concentration source drain fields 1d and 1e, and the low concentration source drain fields 1d and 1e and 



the high concentration source drain fields 1a and 1b formed behind at least may be seen and covered 
* from the rear face of an insulating substrate 10 (refer to drawing 5 .). Thus, the part formed among the 
1st formed light-shielding film 7 corresponding to the channel field of TFT102 for pixel switching is a 
channel protection-from-light part, and the part formed so that it might connect with the constant 
potential wiring 8 is a wiring part. 

[0098] Next, as shown in drawing 24 (C), about 500A - about 15000A of the 1st interlayer insulation film 
1 1 of an about 8000 ONGU straw is preferably formed in the front face of the 1st light-shielding film 7. 
This 1st interlayer insulation film 11 insulates the 1st light-shielding film 7 and the semi-conductor layer 
1 formed in behind, and is formed as insulator layers, such as silicon oxide film and a silicon nitride film, 
using an ordinary pressure CVD method, a reduced pressure CVD method, or TEOS gas. In addition, the 
effectiveness as substrate film is acquired by forming the 1st interlayer insulation film 1 1 all over an 
insulating substrate 10. That is, property degradation of TFT102 for pixel switching can be prevented 
from the dry area at the time of polish of insulating-substrate 10 front face, the dirt by inadequate 
washing, etc. 

[0099] Next, as shown in drawing 24 (D), thickness forms about 500A - about 2000A about 1000A polish 
recon film 1a in the whole front face of the 1st interlayer insulation film 11 preferably. As an approach, 
heating preferably about 450 degrees C - about 550 degrees C of substrates 10 at about 500 degrees C, 
mono-silane gas or disilane gas is supplied by the flow rate of about 400 cc/min - about 600 cc/ min, 
and the amorphous silicon film is formed by the pressure of about 20Pa - about 40Pa. Then; in nitrogen- 
gas-atmosphere mind, at about 600 degrees C - about 700 degrees C, solid phase growth of the 
annealing treatment of about 4 hours - about 6 hours is performed and carried out preferably, and the 
polish recon film is formed for about 1 hour to about 10 hours. Moreover, polish recon film 1a may form 
membranes directly with a reduced pressure CVD method etc., drives silicon ion into the polish recon 
film deposited with the reduced pressure CVD method etc., once makes it amorphous, is made to 
recrystallize by annealing etc., and may form the polish recon film. 

[0100] Next, using a photolithography technique, as shown in drawing 24 (E), patterning is carried out, 
and the island-like semi-conductor layer 1 (active layer) is formed in the TFT section 102 for pixel 
switching. On the other hand, in a connection part with the constant potential wiring 8, polish recon 
layer 1a is removed completely. 

[0101] Next, as shown in drawing 24 (F), the gate dielectric film 12 with which thickness consists of 
silicon oxide which is about 500A - about 1500A is formed in the front face of the semi-conductor layer 
1 by oxidizing the semi-conductor layer 1 thermally at the temperature of about 900 degrees C - about 
1300 degrees C. According to this process, finally about 300A - about 1500A of thickness of the semi- 
conductor layer 1 becomes the thickness of about 350A - about 450A preferably, and gate dielectric 
film 12 serves as thickness of about 200A - about 1500A. In addition, when using an about 8 inches 
large-sized substrate, in order to prevent the camber of the substrate by heat, thermal oxidation time 
amount is shortened, the thermal oxidation film is made thin, on this thermal oxidation film, the high- 
temperature-oxidation silicon film (HTO film) and a silicon nitride film are deposited with a CVD method 
etc., and the multilayer gate-dielectric-film structure more than two-layer may be formed. 
[0102] Next, as shown in drawing 25 (A), after forming the polish recon film 201 for forming the scanning 
line 2 (gate electrode) all over substrate 10, thermal diffusion of Lynn is carried out and the polish recon 
film 201 is electric-conduction-ized. Or the doped silicon film which introduced Lynn into membrane 
formation and coincidence of the polish recon film 201 may be used. 

[0103] Next, as the polish recon film 201 is shown in drawing 25 (B) using a photolithography technique, 
patterning is carried out, and a gate electrode (a part of scanning line 2) is formed in the TFT102 
section side for pixel switching. On the other hand, in a connection part with the constant potential 
wiring 8, the polish recon film 201 is removed completely. In addition, as an ingredient of the scanning 
line 2 (gate electrode), the metal membrane metallurgy group silicide film etc. is sufficient, and a gate 
electrode may be constituted in a multilayer combining the metal membrane metallurgy group silicide film 
and the polish recon film. Since especially the metal membrane metallurgy group silicide film has 



protection-from-light nature, it becomes possible [ substituting wiring as a light-shielding film for the 
scanning line 2 as a black matrix 1 and can omit the black matrix 6 on the opposite substrate 31. 
Thereby, decline in the pixel . numerical aperture by the lamination gap with the opposite substrate 31 
and the substrate 300 for liquid crystal equipments can be prevented. 

[0104] As shown in drawing 25 (C), next, to the TFT102 section for pixel switching, and N channel TFT 
section side of a circumference drive circuit They are about 0.1x1 01 3-/cm2 - about 10x1013-/cm2, 
using a gate electrode as a mask. The impurity ion 19 low-concentration with a dose is driven in (Lynn 
etc.). The low concentration source drain fields 1d and 1e are formed in the TFT102 section side for 
pixel switching in self align to a gate electrode. Here, since it is located under the gate electrode, the 
part into which the impurity ion 100 was not introduced is set to channel field 1c with the semi- 
conductor layer 1. Thus, since impurity ion is introduced also into the polish recon layer currently 
formed as a gate electrode when ion implantation is performed, it will be electric-conduction-ized 
further. 

[0105] Next, as shown in drawing 25 (D), the resist mask 21 with width of face wider than a gate 
electrode is formed in the TFT102 section for pixel switching, and N channel TFT section side of a 
circumference drive circuit, and they are about 0.1x1 01 5-/cm2 - about 10x1015-/cm2 about the high- 
concentration impurity ion (Lynn etc.) 20. It is devoted with a dose and high-concentration source field 
1a and drain field 1b are formed. 

[0106] It may replace with these impurity installation processes, the high-concentration impurity ion 
(Lynn etc.) in the condition of having formed the resist mask with width of face wider than a gate 
electrode, without driving in low-concentration impurity ion may be driven in, and the source field and 
drain field of offset structure may be formed. Moreover, high-concentration impurity ion (Lynn etc.) may 
be driven in by using a gate electrode as a mask, and, of course, the source field and drain field of self 
aryne structure may be formed. 

[0107] Moreover, they are about 0.1x1 01 5-/cm2 - about 10x1015-/cm2, carrying out covering, 
protection of the TFT102 section for pixel switching, and the N channel TFT section by the resist, and 
using a gate electrode as a mask, in order to form the P channel TFT section of a circumference drive 
circuit, although illustration is omitted. By driving in impurity ion, such as boron, with a dose, the source 
drain field of a P channel is formed in self align. In addition, a gate electrode is used as a mask like the 
time of formation of the pixel TFT section and the N channel TFT section of a circumference drive 
circuit. About 0.1x1013-/cm2 - about 10x1013-/cm2 Impurity ion (boron etc.) low-concentration with a 
dose is introduced! After forming a low concentration source drain field in the polish recon film, form a 
mask with the wide width of face from a gate electrode, and high^concentration impurity ion (boron etc.) 
is driven in with the dose of about 0.1x1 01 5-/cm2 - about 10x1015-/cm2. The source field and. drain 
field of LDD structure may be formed. Moreover, the high-concentration impurity ion (boron etc.) . in the 
condition of having formed the mask with width of face wider than a gate electrode may be driven in 
without driving in low-concentration impurity ion, and the source field and drain field of offset structure 
may be formed. According to these ion implantation processes, CMOS-ization is attained and built-in- 
ization of it into the same substrate of a circumference drive circuit is attained. 
[0108] Next, as shown in drawing 25 (E), the 2nd interlayer insulation film 13 with, which thickness 
consists of NSG film (silicate glass film which includes neither boron nor Lynn) which is about 5000A - 
about 15000A, etc. under about 800-degree C temperature conditions is formed in 

the front-face side of a gate electrode by the ordinary pressure CVD method or reduced pressure CVD 
method ******. And in order to activate the impurity ion introduced into the source drain field, about 
1000-degree C annealing is given. 

[0109] Next, a contact hole 9 is formed in the field equivalent to the wiring part of the 1st light-shielding 
film 7 in a connection part with the constant potential wiring 8. In this case, since the direction which 
formed the contact hole 9 of an anisotropy by dry etching, such as reactive ion etching and reactant ion 
beam etching, can form the diameter of puncturing as the dimension of a mask mostly, it is 
advantageous to highly-minute-izing. Moreover, when it carries out combining dry etching and wet 



etching and a contact hole 9 is formed in the shape of a taper, effectiveness is in the open-circuit 
prevention at the time of wiring connection. 

[0110] Next, as shown in drawing 26 (A), by the TFT102 section side for pixel switching, a contact hole 5 
is formed in the part corresponding to source field 1a among the 2nd interlayer insulation film 13 using a 
photolithography technique. Moreover, in a connection part with the constant potential wiring 8, the 
contact hole 17 linked to a contact hole 9 is formed to the 2nd interlayer insulation film 13. 
[0111] Next, as shown in drawing 26 (B), the aluminum film 301 for constituting the data line 3 (source 
electrode) is formed in the front-face side of an interlayer insulation film 13 by a spatter etc. The metal 
silicide film metallurgy group alloy film other than metal membranes, such as aluminum, may be used. 
[0112] Next, as shown in drawing 26 (C), using a photolithography technique, patterning of the aluminum 
film 301 is carried out, and a source electrode is formed as a part of data line 3 in the TFT102 section 
for pixel switching. On the other hand, the constant potential wiring 8 is formed in a connection part 
with the constant potential wiring 8. 

[0113] Next, as shown in drawing 26 (D), thickness forms in an ordinary pressure CVD method, the 
ordinary pressure ozone-TEOS method, etc. the 3rd interlayer insulation film 1 5 of the BPSG film 
(silicate glass film including boron or Lynn) which is about 500A - about 15000A, and about 100A - 
about 3000A NSG film which contains two-layer at least under about 400-degree C temperature 
conditions by a twist etc. at the front-face side of a source electrode and the constant potential wiring 
8. Moreover, the flattening film without a level difference configuration may be formed by applying the 
organic film etc. with a spin coat. 

[0114] Next, as shown in drawing 26 (E), in the TFT102 section side for pixel switching, a contact hole 4 
is formed in the part corresponding to high concentration drain field lb among the 2nd and 3rd interlayer 
insulation films 13 and 15 using a photolithography technique, the dry etching method, etc. It is more 
advantageous to highly-minute-izing to form the contact hole of an anisotropy by dry etching, such as 
reactive ion etching and reactant ion beam etching, also in this case. Moreover, when it carries out 
combining dry etching and wet etching and a contact hole 4 is formed in the shape of a taper, as it is 
shown in the degree which has effectiveness in the open-circuit prevention at the time of wiring 
connection at drawing 27 (A) After the thickness for constituting a drain electrode forms in the front- 
face side of the 3rd interlayer insulation film 15 the ITO film 140 which is about 400A - about 2000A by 
a spatter etc., as shown in drawing 27 (B) Using a photolithography technique, patterning of the [TO film 
140 is carried out, and the pixel electrode 14 is formed in the TFT102 section for pixel switching. 
Moreover, in a connection part with the constant potential wiring 8, the [TO film 140 is removed 
completely. In addition, in the front face of the pixel electrode 14, rubbing processing of the orientation 
film, such as polyimide, is formed and carried out. As a pixel electrode 14, it is not only the [TO film but 
SnOX. The film and ZnOX It is also possible to use the transparent electrode ingredient which consists 
of a metallic oxide high-melting [, such as film, ] etc., and if it is these ingredients, the step coverage in 
a contact hole will also be equal to practical use. Moreover, in constituting the liquid crystal equipment 
of a reflective mold, it forms the film with high reflection factors, such as aluminum, as a pixel electrode 
14. 

[0115] In addition, in the process shown in drawing 25 (E) and drawing 26 (A), if coincidence formation of 
the contact hole 9 is carried out without forming contact holes 9 and 17 separately in a connection part 
with the constant potential wiring 8 in case a contact hole 5 is formed, the connection part of the 
constant potential wiring 8 and the 1st light-shielding film 7 can be constituted, as shown in drawing 8 . 
[0116] Another production process of the substrate 300 for liquid crystal equipments is explained with 
reference to drawing 28 thru/or drawing 30 among the manufacture approaches of [Example 2 of 
manufacture approach of substrate 300 for liquid crystal equipments] liquid crystal equipment 100. 
These drawings are also process sectional views showing the manufacture approach of the substrate for 
liquid-crystal equipments, and have shown the cross section (cross section of the pixel TFT section) in 
the location which is equivalent to the A-A' line of drawing 4 (B) at the left-hand-side part, and the 
cross section (cross section of the connection part of the 1st light-shielding film 7 and the constant 



potential wiring 8) in the location which is equivalent to the B-B 1 line of drawing 6 at a right-hand-side 
part also in which drawing. In addition, the example which constitutes the connection part of the 1st 
light-shielding film 7 and the constant potential wiring 8 as shown in drawing 10 or drawing 1 1 is 
explained here. Moreover, by this manufacture approach, since the process shown in drawing 24 (F) from 
the process shown in the manufacture approach explained previously and drawing 24 (A) is common, the 
process after the process shown in drawing 24 (F) is explained. 

[0117] As shown in drawing 24 (F), after forming the gate dielectric film 12 to which thickness becomes 
the front face of the semi-conductor layer 1 from the silicon oxide which is about 500A - about 1500A 
by the oxidizing [ thermally ] method etc. with this gestalt, as shown in drawing 28 (A), a contact hole 17 
is formed in the 1st interlayer insulation film 11 in a connection part with the constant potential wiring 8. 
Next, after forming the polish recon film 201 for forming a gate electrode etc. all over substrate 10, 
thermal diffusion of Lynn is carried out and the polish recon film 201 is electric-conduction-ized. Or the 
doped silicon film which introduced Lynn into membrane formation and coincidence of the polish recon 
film 201 may be used. 

[0118] Next, as the polish recon film 201 is shown in drawing 28 (B) using a photolithography technique, 
patterning is carried out, and a gate electrode (a part of scanning line 2) is formed in the pixel TFT 
section side. On the other hand, the junction electrode 16 is formed in a connection part with the 
constant potential wiring 8. 

[0119] Next, as shown in drawing 28 (C), the low-concentration impurity ion 19 is driven into the 
TFT102 section for pixel switching, and N channel TFT section side of a circumference drive circuit by 
using a gate electrode as a mask (Lynn etc.), and the low concentration source drain fields 1d and 1e 
are formed in the TFT102 section side for pixel switching in self align to a gate electrode. Here, since it 
is located just under a gate electrode, the part into which the impurity ion 100 was not introduced is set 
to channel field 1c with the semi-conductor layer 1. Thus, since impurity ion is introduced also into the 
polish recon currently formed as a gate electrode, and the polish recon film currently formed as a 
junction electrode 16 when ion implantation is performed, they will be electric-conduction-ized further. 
[0120] Next, as shown in drawing 28 (D), the resist mask 21 with width of face wider than a gate 
electrode is formed, the high-concentration impurity ion (Lynn etc.) 20 is driven in, and high- 
concentration source field 1a and drain field 1b are formed in the TFT102 section for pixel switching, 
and N channel TFT section side of a circumference drive circuit. 

[0121] Next, as shown in drawing 28 (E), the 2nd interlayer insulation film 13 with which thickness 
consists of NSG film (silicate glass film which includes neither boron nor Lynn), which is about 5000A - 
about 15000A under about 800-degree C temperature conditions is formed in the front-face side of a 
gate electrode and the junction electrode 16 with a CVD method etc. 

[0122] Next, as shown in drawing 29 (A), by the pixel TFT section side, a contact hole 5 is formed in the 
part corresponding to source.field 1a among the 2nd interlayer insulation film 13 using a 
photolithography technique. Moreover, in a connection part with the constant potential wiring 8, a 
contact hole 9 is formed in the location corresponding to the junction electrode 16 to the 2nd interlayer 
insulation film 13. 

[0123] Next, as shown in drawing 29 (B), the aluminum film 301 for constituting the data line 3 (source 
electrode) is formed in the front-face side of the 2nd interlayer insulation film 13 by a spatter etc. The 
metal silicide film metallurgy group alloy film other than metal membranes, such as aluminum, may be 
used. 

[0124] Next, as shown in drawing 29 (C), using a photolithography technique, patterning of the aluminum 
film 301 is carried out, and a source electrode is formed as a part of data line 3 in the TFT102 section 
for pixel switching. On the other hand, the constant potential wiring 8 is formed in a connection part 
with the constant potential wiring 8. 

[0125] Next, as shown in drawing 29 (D), thickness forms in the front-face side of a source electrode 
and the constant potential wiring 8 the 3rd interlayer insulation film 15 of the BPSG film (silicate glass 
film including boron or Lynn) which is about 500A - about 15000A, and about 100A - about 3000A NSG 



film which contains two-layer at least under about 400-degree C temperature conditions with a CVD 
method etc. 

[01 26] Next, as shown in drawing 29 (E), in the pixel TFT section side, a contact hole 4 is formed in the 
part corresponding to drain field 1b among the 2nd and 3rd interlayer insulation films 13 and 15 using a 
photolithography technique, the dry etching method, etc. 

[01 27] Next, as shown in drawing 30 (A), after the thickness for constituting a drain electrode forms in 
the front-face side of the 3rd interlayer insulation film 15 the [TO film 140 which is about 400A - about 
2000A by a spatter etc., as shown in drawing 30 (B), using a photolithography technique, patterning of 
the ITO film 140 is carried out, and the pixel electrode 14 is formed in the pixel TFT section. Moreover, 
in a connection part with the constant potential wiring 8, the ITO film 140 is removed completely. 
[0128] In addition, in the process shown in drawing 28 (B) and drawing 29 (A), if the location which 
carries out patterning formation of the junction electrode 16, and the location which forms a contact 
hole 17 are changed, the connection structure of the constant potential wiring 8 and the 1st light- 
shielding film 7 can be constituted in any gestalt of drawing 10 and drawing 1 1 . 
[0129] [Configuration of a circumference drive circuit] In this invention, it means increasing a wiring 
layer by one layer further in the circumference drive circuit (the scanning-line drive circuit 104 and 
data-line drive circuit 103) using a multilayer interconnection, since the 1st tight-shielding film 7 is 
formed between the 1st interlayer insulation film 11 and a substrate 10. Then, the example which uses 
as wiring the electric conduction film which carried out coincidence formation with such 1st light^ 
shielding film 7 in a circumference drive circuit is explained below. 

[0130] (Example 1 of a configuration of a circumference drive circuit) Drawing 31 is the representative 
circuit schematic showing an example of the equal circuit of the shift register circuit which constitutes 
the circumference drive circuit (the scanning-line drive circuit 104 and data-line drive circuit 103) of the 
liquid crystal equipment 100 of a suitable active-matrix mold with the application of this invention. The 
circuit which latches a transfer signal may be constituted from a transmission gate circuit, and may 
consist of clocked inverter circuits etc. 

[0131] Drawing 32 shows an example of the layout top view at the time of accumulating and forming S 
part of the shift register circuit in drawing 31 on the substrate 300 for liquid crystal equipments. Drawing 
32 (A) is the conventional pattern layout, and drawing 32 (B) is the pattern layout which applied this 
invention. Moreover, drawing 33 (A) and drawing 33 (B) are the sectional views of the C-C'D-D in 
sectional view [ of a part ], and drawing 32 (B)' part in drawing 32 (A), respectively. 
[0132] In drawing 32 (A) and drawing 33 (A), 50, 51, and 46 are the P channel molds TFT for a P type 
field, an N type field, and drive circuits, respectively. In the conventional example shown in these ! 
drawings, in order to have let wiring pass to the connection N4 of the shift register circuit of ****, and 
the shift register circuit of the next step, the wiring 40 which consists of metal membranes, such as 
aluminum between the same layers formed at the same process as the data line 3, etc. on the 2nd 
interlayer insulation film 13 formed in the front face of the clock signal line CL (it forms in the same 
process as said scanning line and the same layer) which controls a transmission gate circuit was used. 
Consequently, in the conventional example, the source drain electrodes 41 and 42 of a transmission gate 
circuit are formed in the same layer as wiring 40. For this reason, since the distance L1 between a 
transmission gate and a circuit was decided by dimensional accuracy at the time of the photolithography 
process of wiring 40 and the source drain electrodes 41 and 42 of a transmission gate circuit, and an 
etching process, the distance L1 between a transmission gate and a circuit had become the hindrance 
of high integration, without the ability only of a part for wiring 40 to pass carrying out [ detailed ]-izing 
any more. 

[0133] However, with this gestalt, since the 1st light-shielding film 7 is formed between a substrate 10 
and the 1st interlayer insulation film 11 as each aforementioned operation gestalt explained, as this 1st 
light-shielding film 7 is constituted also into a circumference drive circuit part and is shown in drawing 
32 (B) and drawing 33 (B), detailed-ization is realized by using the 1st light-shielding film 7 as a wiring 
material of a circumference drive circuit That is, as shown in drawing 32 (B) and drawing 33 (B), 



between the same layers as the source of a transmission gate circuit, and the drain electrodes 41 and 
42, wiring is lost by using the 1st light-shielding film 7 formed between the 1st interlayer insulation film 
11 and a substrate 10 as a wiring material of the connection N4 of the shift register circuit of****, and 
the shift register circuit of the next step. Therefore, the distance L2 between a transmission gate and a 
circuit should take into consideration only spacing between the source drain electrode 41 of an adjacent 
transmission gate circuit, and 42. Therefore, with this gestalt, distance of the distance L2 between a 
transmission gate and a circuit is made always more narrowly than the distance L1 between a 
transmission gate and the conventional circuit 

[0134] (Example 2 of a configuration of a circumference drive circuit) This example explains that 
improvement in a property of TFT for circumference drive circuits (a scanningHine drive circuit and 
data-line drive circuit) can be aimed at by the same routing counter as the former. Drawing 34 is an 
example of an equal circuit used in the circumference drive circuit, and (A), (B), and (C) show the 
clocked inverter circuit, the transmission gate circuit, and the inverter circuit, respectively. 
[0135] In drawing 34 , it is constituted by the CMOS mold TFT with which said equal circuit consists of 
the P channel mold TFT and the N channel mold TFT in each, and the formation process of TFT for 
pixel switching can be made to serve a double purpose, and it can form. In a clock signal and CLB, the 
reversal signal of said clock signal and VDD show the constant voltage power supply by the side of the 
high potential of a circumference drive circuit, and VSS shows [ CL ] the constant voltage power supply 
by the side of the low voltage of a circumference drive circuit, respectively. Moreover, 46 and 47 are the 
P channel mold TFT for drive circuits, and the N channel mold TFT for drive circuits, respectively. The 
signal inputted from the IN side is outputted to the OUT side. Moreover, it cannot be overemphasized 
that a signal interchanges as said CL signal and a CLB signal are shown in drawing 31 in circuitry. 
Drawing 35 (A) is the top view showing the layout on the substrate for liquid crystal equipments of the 
inverter circuit of drawing 34 (C) t and drawing 35 (B) shows the sectional view between E-E' of drawing 
35 (A). 

[0136] Since the 1st light-shielding film 7 is formed between a substrate 10 and the 1st interlayer 
insulation film 11 as each aforementioned operation gestalt explained, this 1st light-shielding film 7 
consists of these gestalten also into a circumference drive circuit part. That is, as shown in drawing 35 
(A) and (B), the 1st light-shielding film 7 is connected via the contact hole 5 of the 1st interlayer 
insulation film 11 to the source electrode 44 of the P channel mold TFT46 which constitutes said 
inverter circuit, and the N channel mold TFT47. This 1st light-shielding film 7 is formed so that the 
channel fields 52 arid 53 of the gate electrode 43 lower part of the P channel mold TFT46 and the N 
channel mold TFT47 may be completely covered through the 1st interlayer insulation film 11. Therefore, 
the function as 2nd false gate electrode [ the 1st light-shielding film 7 ] is achieved on the electrical 
potential difference impressed from the source electrode 48 (constant voltage power supply VDD by the 
side of the high potential of a circumference drive circuit) of the P channel mold TFT46, and the source 
electrode 49 (constant voltage power supply VSS by the side of the low voltage of a circumference 
drive circuit) of the N channel mold TFT47. For this reason, in the N channel mold TFT47, the potential 
of the part which touches the gate dielectric film 12 of a depletion layer in that channel field 53 rises 
more greatly than before, and the potential energy to an electron falls. Consequently, since an electron 
becomes easy to be made by the assembly inversion layer into the part which touches the gate 
dielectric film 12 of a depletion layer, resistance of a semi-conductor layer falls and a TFT property 
improves. In the channel field 52 of the P channel mold TFT46, the phenomenon which transposed said 
electron to the electron hole arises. 

[0137] In addition, at drawing 35 (B), although gate self aryne structure had expressed the P channel 
mold TFT46 and the N channel mold TFT47 of a circumference drive circuit, as said manufacture 
process explained them, in order to improve pressure-proofing of TFT and to raise dependability, the P 
channel mold TFT46 and the N channel mold TFT47 of this circumference drive circuit may be formed 
with LDD structure or offset gate structure. 

[0138] (Example 3 of a configuration of a circumference drive circuit) Drawing 36 (A) is the top view of 



the layout on the substrate 300 for liquid crystal equipments of the inverter circuit of drawing 34 (C), 
and drawing 36 (B) shows the sectional view between F-F' of drawing 36 (A) again. Moreover, drawing 36 
(C) shows the sectional view between G-G' in drawing 36 (A). 

[0139] Since the 1st light-shielding film 7 is formed between a substrate 10 and the 1st interlayer 
insulation film 11 as each aforementioned operation gestalt explained, this 1st light-shielding film 7 
consists of these gestalten also into a circumference drive circuit part. That is, as shown in drawing 36 
(A), (B), and (C), the 1st light-shielding film 7 formed so that it might lap with the.gates electrode 43 of 
the P channel mold TFT46 which constitutes an inverter circuit, and the N channel mold TFT47 is 
connected to the gate electrode 43. Moreover, as that of the gate electrode 43 in the 1st light-shielding 
film 7, or as width of face is narrowed and the upper and lower sides of the channel fields 52 and 53 are 
inserted by the gate electrode 43 and the 1st light-shielding film 7 through gate dielectric film 12 and 
the 1st interlayer insulation film 11, TFT of double-gate structure is constituted. Moreover, it is formed 
in the same layer as the data line 3, and connects with the gate electrode 43 via the contact hole 5 of 
the 1st interlayer insulation film 11, and the wiring 44 of the input side of an inverter circuit is 
connected with the 1st light-shielding film 7 via the contact hole 5 of the 1st interlayer insulation film 11. 
The same process performs puncturing of said contact hole 5. Therefore, since the 1st light-shielding 
film 7 commits the 2nd gate electrode, TFT of this double-gate structure can aim at further 
improvement in a TFT property according to the back channel effect. 

[0140] (TFT property) The property of the N channel mold TFT of structure explained in the examples 2 
and 3 of a configuration of a circumference drive circuit is shown in drawing 37 . In drawing 37 , the 
continuous line (c) which connects the N channel mold TFT of the structure which explained the 
continuous line (b) which connects the mark of the conventional N channel mold TFT and a round head 
and it where the continuous line (a) which connects a triangular mark and it does not have other layers 
in the channel field lower part in the example 2 of a configuration of a circumference drive circuit, a 
square mark, and it shows the TFT property of the N channel mold TFT of structure which explained in 
the example 3 of a configuration of a circumference drive circuit, respectively. The size of TFT 
impresses and measures all three levels for electrical-potential-difference 15V between source drains in 
the same size (channel length of 5 micrometers, channel width of 20 micrometers). 1000A and the semi- 
conductor layer 1 were set as 500A, and thickness conditions set [ the 1st light-shielding film 7 ] gate 
dielectric film 12 as 900A for 1000A and the 1st interlayer insulation film 11. As a measurement result, 
when impressed by the gate electrode of TFT 15V, the N channel mold TFT (property shown as the 
continuous line (b) which connects the mark of a round head and it) of structure explained in the 
example 2 of a configuration of a circumference drive circuit has checked that the about 1.5 times as 
many ON state current as this was acquired from the conventional TFT (property shown as the 
continuous line (a) which connects a triangular mark and it). Moreover, when impressed by the gate 
electrode of TFT 15V, the N channel mold TFT (property shown as the continuous line (b) which 
connects a square mark and square it) of structure explained in the example 3 of a configuration of a 
circumference drive circuit has checked that the ON state current of 3.0 times or more of the 
conventional TFT (property shown as the continuous line (a) which connects a triangular mark and it) 
was acquired. Therefore, since the improvement in the speed and detailed-izing of a circumference drive 
circuit accompanying increase of a display pixel are attained and the store of the picture signal to the 
data line 3 improves by using the N channel mold TFT of structure explained in the examples 2 and 3 of 
a configuration of a circumference drive circuit, the liquid crystal equipment which can realize high- 
definition image display can be offered. 

[0141] [Application to projection mold liquid crystal equipment] Drawing 38 is the explanatory view of 
the optical system which used this active matrix liquid crystal equipment for the projector of the prism 
color composite system used three sheets as an example of a projection mold indicating equipment 
which applied the liquid crystal equipment 100 concerning each aforementioned operation gestalt as a 
light valve. 

[0142] In drawing 38 , 370 is the light source of a halogen lamp etc., the blue which a **** mirror and 



372 become as for a heat ray cut-off filter, and 373, 375 and 376, and 371 becomes [ the dichroic mirror 
of blue reflection, green reflection, and the red reflex and 374 and 377 ] from said active matrix liquid 
crystal equipment, respectively as for a reflective mirror, and 378, 379 and 380, green, and a red 
modulation light valve, and 383 is a dichroic prism. 

[0143] In this projector, the white light emitted from the light source 370 is condensed by the **** 
mirror 371, the heat ray cut-off filter 372 is passed, the heat ray of an infrared light field is intercepted, 
and incidence only of the light is carried out to a dichroic mirror system. And first, blue glow (in general 
wavelength of 500nm or less) is reflected by the blue reflective dichroic mirror 373, and other light 
(yellow light) penetrates. The reflected blue glow changes a direction by the reflective mirror 374, and it 
carries out incidence to the blue modulation light valve 378. On the other hand, incidence of the light 
which penetrated the blue reflective dichroic mirror 373 is carried out to the green reflective dichroic 
mirror 375, green light (in general wavelength of 500-600nm) is reflected, and the red light (in general 
wavelength of 600nm or more) which is other light penetrates. Incidence of the green light reflected with 
the green modulation light valve 375 is carried out to the green modulation light valve 379. Moreover, the 
red light which penetrated the dichroic mirror 375 changes a direction by the reflective mirrors 376 and 
377, and it carries out incidence to the red modulation light valve 380. 

[0144] The light valves 378, 379, and 380 of each color are driven, respectively with the primary signal of 
the blue supplied from a picture signal processing circuit, green, and red, it becomes irregular and the 
light which carried out incidence to each light valve is~compounded with a dichroic prism 383. This 
dichroic prism 383 is constituted so that the red-reflex side 381 and the blue reflector 382 may 
intersect perpendicularly mutually. And expansion projection of the color picture compounded with the 
dichroic prism 383 is carried out on a screen with the projection lens 384. Furthermore, since it is not 
necessary to stick on the outgoing radiation side face of liquid crystal equipment the polarizing plate and 
film which performed acid-resisting processing like before since most reflected lights (return light) from 
the rear face of the substrate for liquid crystal equipments were disregarded, reduction of cost is 
realizable. 

[0145] Since the liquid crystal equipment 100 which applied this invention has controlled the leakage 
current in TFT102 for pixel switching which controls the pixel electrode 14 even if a strong light is 
irradiated, it can obtain high definition image display, such as high contrast. Moreover, it is effective 
even if it uses for the projector which uses the thing in which the color filter layer of R (red), G (green), 
and B (blue) was formed for the opposite substrate of the liquid crystal equipment 100 .which applied the 
projector which carries out color composition instead of using a mirror and this invention, and can carry 
out expansion projection of the color screen using the liquid crystal equipment 100 of one sheet. [ the 
dichroic prism 383 ] 

[0146] By the way, as shown in drawing 38 , when using a dichroic prism 383 for color composition, 
especially this invention has an advantage. For example, the light reflected with the dichroic mirror 374 
penetrates a light valve 378, and is compounded with a dichroic prism 383. In this case, it becomes 
irregular 90 degrees and incidence of the light by which incidence was carried out to the light valve 378 
is carried out to the projection lens 384. However, the light by which incidence was carried out to the 
light valve 378 leaks slightly, and incidence may be carried out to the light valve 380 of the opposite side. 
Therefore, if a light valve 380 is taken for an example, a part of light in which incidence is not only 
carried out from the direction side of incidence, but the light reflected by the dichroic mirror 377 
penetrated the light valve 378 as an arrow head A showed penetrates a dichroic prism 382, and 
incidence may be carried out to a light valve 380. Moreover, in case the light reflected by the dichroic 
mirror 377 passes a light valve 380 and incidence is carried out to a dichroic prism 383, it reflects 
slightly with a dichroic prism 383 (specular reflection), and re-incidence may be carried out to a light 
valve 380. Thus, although a light valve 380 has the incidence of the light from an incidence side direction, 
and the large incidence from [ the ] the opposite side, in such a case, it also receives. As said each 
operation gestalt explained this invention, TFT102 for pixel switching is received. Since the black matrix 
6 (the 3rd light-shielding film) of the data line 2 (the 2nd light-shielding film) and the opposite substrate 



31 and the 1st light-shielding film 7 are formed so that incidence of the light may not be carried out 
from the opposite side by the side of incidence from an incidence side About the light from an incidence 
side, it is interrupted by the black matrix 6 (the 3rd light-shielding film) of the data line 2 (the 2nd light- 
shielding film) and the opposite substrate 31 , and the light from the opposite side is interrupted by the 
1st light-shielding film 7. Therefore, leakage current does not occur in TFT102 for pixel switching. 
[0147] [Modification of liquid crystal equipment] As shown in drawing 39 , after pasting up without not 
opening a micro lens 33 with adhesives 34, but opening spacing in the opposite substrate 31 side per 
pixel for example, in the shape of a matrix, incident light can be made to condense on the pixel electrode 
14 of the substrate 300 for liquid crystal equipments by covering it with sheet glass 35 also in the liquid 
crystal equipment 100 concerning which gestalt mentioned above. For this reason, contrast and 
brightness are sharply improvable. And in order to make incident light condense, it becomes possible to 
prevent the incidence of the light from [ to channel field 1c of TFT102 for pixel switching etc. ] slant. 
Moreover, when using said micro lens 33, the black matrix 6 by the side of the opposite substrate 31 
can also be omitted. According to the liquid crystal equipment of this invention, since the 1st light- 
shielding film 7 is formed in the channel field 1c lower part of TFT102 for pixel switching at least, the 
leakage current which light originates and produces by it since channel field 1c is not irradiated by the 
reflected light (return light) from the rear face of the substrate 300 for liquid crystal equipments can be 
controlled. Therefore, even if it condenses using a micro lens 33, it is satisfactory in any way. 
[0148] Moreover, although the 1st light-shielding film 7 was connected to the constant voltage power 
supply VSSY by the side of the low voltage of the scanning-line drive circuit 104 with any gestalt 
mentioned above, you may connect with the constant voltage power supply VDDY by the side of high 
potential. Moreover, it cannot be overemphasized that the 1st light-shielding film 7 may be connected to 
the constant voltage power supply VSSX by the side of the low voltage of the data-line drive circuit 103, 
or you may connect with the constant voltage power supply VDDX by the side of high potential. 
Furthermore, the 1st light-shielding film 7 may be connected to the feeder which supplies the 
counterelectrode potential LCCOM to the counterelectrode 32 of the substrate 300 for liquid crystal 
equipments to the opposite substrate 31 through the vertical flow material 31, or the feeder which 
supplies touch-down potential to each drive circuits 103 and 104. 

[0149] Furthermore, with the gestalten 1 and 2 of operation, although the wiring part of the 1st light- 
shielding film 7 was installed along with the scanning line 2, along with the data line 3, you may install in 
the outside of a viewing area 61. 
[0150] 

[Effect of the Invention] As explained above, since the 1st light-shielding film is formed in that lower 
layer side so that it may lap with the channel field of TFT for pixel switching, even if there is the 
reflected light from the rear-face side of the substrate for liquid crystal equipments, with the liquid 
crystal equipment concerning this invention, this light does not reach the channel field of TFT for pixel 
switching. So, in TFT, the leakage current which originates in the reflected light from the rear-face side 
of the substrate for liquid crystal equipments does not occur. And since it connects with constant 
potential wiring which supplies the constant voltage power supply by the side of the low voltage of a 
scanning-line drive circuit, in response to the effect of capacity which is parasitic between the semi- 
conductor layer of TFT, and the 1st light-shielding film, a TFT property is changed or it is not said that 
the 1st light-shielding film deteriorates. 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the liquid crystal equipment which applied this invention. 
[Drawing 2] It is a sectional view in the HH-T line of drawing 1 . 

[Drawing 3] It is the block diagram of the substrate for liquid crystal equipments of the liquid crystal 
equipment which applied this invention. 

[Drawing 4] (A) and (B) are the representative circuit schematic taking out and showing the pixel 
constituted in the shape of a matrix in the substrate for liquid crystal equipments, respectively, and a 
top view. 

[Drawing 5] It is a sectional view in the A-A' line of drawing 4 (B). 

[Drawing 6] In the substrate for liquid crystal equipments used for the liquid crystal equipment 
concerning the gestalt 1 of operation of this invention, it is the top view expanding and showing the 
circumference of two pixels formed in the endmost part of a viewing area. 

[Drawing 7] It is the expliahatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments shown in drawing 6 and this 
wiring part, and constant potential wiring. 

[Drawing 8] (A) and (B) are the sectional view which cut the connection part of the wiring part of the 
1st light-shielding film, and constant potential wiring along with the B-B' line in drawing 6 , and the 
expansion top view of the connection part of the wiring part of a light-shielding film, and constant 
potential wiring, respectively. 

[Drawing 9] (A) and (B) are the sectional view which corresponds, respectively when the modification 1 
of the connection part of the wiring part of the 1st light-shielding film and constant potential wiring is 
cut along with the B-B' line of drawing 6 , and the expansion top view of the connection part of the 
wiring part of a light-shielding film, and constant potential wiring. 

[Drawing 10] (A) and (B) are the sectional view which corresponds, respectively when the modification 2 
of the connection part of the wiring part of the 1st light-shielding film and constant potential wiring is 
cut along with the B-B' line of drawing 6 , and the expansion top view of the connection part of the 
wiring part of a light-shielding film, and constant potential wiring. 

[Drawing 11] (A) and (B) are the sectional view which corresponds, respectively when the modification 3 
of the connection part of the wiring part of the 1 st light-shielding film and constant potential wiring is 
cut along with the B-B' line of drawing 6 , and the expansion top view of the connection part of the 
wiring part of a light-shielding film, and constant potential wiring. 

[Drawing 12] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 1 of amelioration of the gestalt 1 of operation of this invention and 
this wiring part, and constant potential wiring. 

[Drawing 13] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 2 of amelioration of the gestalt 1 of operation of this invention and 
this wiring part, and constant potential wiring. 

[Drawing 14] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 3 of amelioration of the gestalt 1 of operation of this invention and 
this wiring part, and constant potential wiring. 

[Drawing 15] In the substrate for liquid crystal equipments used for the liquid crystal equipment 



concerning the gestalt 2 of operation of this invention, it is the top view expanding and showing the 
circumference of two pixels formed in the endmost part of a viewing area. 

rD rawing 16] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments shown in drawing 15 and this 
wiring part, and constant potential wiring. 

["Drawing 17] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 1 of amelioration of the gestalt 2 of operation of this invention and 
this wiring part, and constant potential wiring. 

[Prawing 18] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 2 of amelioration of the gestalt 2 of operation of this invention and 
this wiring part, and constant potential wiring. 

[P rawing 19] It is the explanatory view showing the connection structure of the wiring part of the 1st 
light-shielding film formed in the substrate for liquid crystal equipments used for the liquid crystal 
equipment concerning the example 3 of amelioration of the gestalt 2 of operation of this invention and 
this wiring part, and constant potential wiring. 

[Prawing 20] In the substrate for liquid crystal equipments used for the liquid crystal equipment 
concerning the gestalt 3 of operation of this invention, it is the top view expanding and showing the 
circumference of two pixels formed in the endmost part of a viewing area. 
[Prawing 21] It is a sectional view in the J-J' line of drawing 20 . 

[Prawing 22] In the substrate for liquid crystal equipments used for the liquid crystal equipment 
concerning the gestalt 4 of operation of this invention, it is the top view expanding and showing the 
circumference of two pixels formed in the endmost part of a viewing area. 
[Prawing 23] It is a sectional view in the K-K' line of drawing 22 . 

[Prawing 24] It is the process sectional view showing the manufacture approach of the substrate for 
liquid crystal equipments of the liquid crystal equipment which applied this invention. 
[Prawing 25] In the manufacture approach of the substrate for liquid crystal equipments of the liquid 
crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 24 . 

[Prawing 26] In the manufacture approach of the substrate for liquid crystal equipments of the liquid 
crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 25 . 

[Prawing 27] In the manufacture approach of the substrate for liquid crystal equipments of the liquid 
crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 26 . 

[Prawing 28] In the another manufacture approach of the substrate for liquid crystal equipments of the 
liquid crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 24 . 

[Prawing 29] In the manufacture approach of the substrate for liquid crystal equipments of the liquid 
crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 28 . 

[Prawing 30] In the manufacture approach of the substrate for liquid crystal equipments of the liquid 
crystal equipment which applied this invention, it is the process sectional view of each process 
performed after the process shown in drawing 29 . 

[Prawing 31] It is the representative circuit schematic having shown an example of the shift register 
circuit which constitutes the circumference drive circuit of suitable liquid crystal equipment with the 
application of this invention. 

[Prawing 32] The top view having shown an example of the layout of the shift register circuit where (A) 
constitutes the circumference drive circuit of suitable liquid crystal equipment with the application of 



this invention, and (B) are the top views having shown the layout of the shift register circuit which 
constitutes the circumferential drive circuit of conventional liquid crystal equipment 
[Drawing 33] The sectional view having shown an example of the layout of the shift register circuit 
where (A) constitutes the circumference drive circuit of suitable liquid crystal equipment with the 
application of this invention, and (B) are the sectional views having shown the layout of the shift register 
circuit which constitutes the circumference drive circuit of conventional liquid crystal equipment. 
[Drawing 34] It is the representative circuit schematic having shown the (A) clocked inverter which 
constitutes the circumference drive circuit of suitable liquid crystal equipment with the application of 
this invention, the (B) inverter, and the (C) transmission gate, respectively. 

[Drawing 35] It is the sample layout of the inverter circuit which constitutes the circumference drive 
circuit of suitable liquid crystal equipment with the application of this invention, and they are the (a) top 
view and a sectional view in alignment with (b) E~E\ 

[Drawing 36] this invention — applying — being suitable — liquid crystal — equipment — the 
circumference — a drive — a circuit — constituting — an inverter circuit — sample layout — it is 
( — a — ) — a top view — ( — b — ) — F-F — ' — having met — a sectional view — ( — c — ) — G-G 
— * — having met — a sectional view — it is . 

[Drawing 37] It is the conventional N channel mold TFT, and is the current-voltage characteristic Fig. of 
the N channel mold TFT which applied this invention. 

[Drawing 38] It is the outline block diagram of the projector as an example of a projection mold 
indicating equipment which applied the liquid crystal equipment using the substrate for liquid crystal 
equipments concerning this invention as a light valve. 

[Drawing 39] It is the sectional view showing the example of a configuration which used the micro lens 
for the opposite substrate side with the liquid crystal equipment using the substrate for liquid crystal 
equipments concerning this invention. 
[Description of Notations] 

1 Semi-conductor Layer 

1a High concentration source field 
1b High concentration drain field 
1c Channel field 

1d Low concentration source field 
1e Low concentration drain field 

2 Scanning Line 

3 Data Line (2nd Light-shielding Film) 

4 Contact Hole of Data Line and Semi-conductor Layer 

5 Contact Hole of Pixel Electrode (Drain Electrode) and Semi-conductor Layer 

6 Black Matrix 

7 1st Light-shielding Film 

8 Constant Potential Wiring 

9 Contact Hole of Constant Potential Wiring and 1st Light-shielding Film 

10 Substrate 

1 1 1 st Interlayer Insulation Film 

1 2 Gate Dielectric Film 

13 2nd Interlayer Insulation Film 

1 4 Pixel Electrode 

15 3rd Interlayer Insulation Film 

16 Junction Electrode (Electric Conduction Film) 

17 Contact Hole between Electric Conduction Film and 1st Light-shielding Film 

18 Capacity Wiring 

1 9 Decreased-Level-Phosphorus Ion 

20 High Concentration Phosphorus Ion 



21 Resist 

31 Opposite Substrate 

32 Counterelectrode 

33 Micro Lens 

34 Adhesives 

35 Sheet Glass 

40 Wiring 

41 42 The source or the drain electrode of TFT 

43 Gate Electrode 

44 Gate Signal Input Wiring of Inverter Circuit 

45 Drain Electrode of Inverter Circuit (Signal Output Wiring) 

46 P Channel Mold TFT 

47 N Channel Mold TFT 

48 Positive Charge Wiring of Circumference Drive Circuit (VDD) 

49 Negative Charge Wiring of Circumference Drive Circuit (VSS) 

50 P Type Field 

51 N Type Field 

52 P Type Channel Field 

53 N Type Channel Field 

60 Light-shielding Film for Abandonment 

100 Liquid Crystal Equipment 

101 Data Sampling Circuit 

102 Pixel TFT 

103 Data-Line Drive Circuit 

104 Scanning-Line Drive Circuit 

105 Pixel 

106 Vertical Flow Terminal 

107 Mounting Terminal 

108 Liquid Crystal 

109 Supplemental Circuit 

171 Switching Circuit 

172 173 Signal wiring 

200 Sealant 

201 Polish Recon Film 

300 Substrate for Liquid Crystal Equipments 

301 Aluminum Film 

370 Lamp 

371 **** Mirror 

372 Heat Ray Cut-off Filter 
373, 375, 376 Dichroic mirror 
374 377 Reflective mirror 

378 Light Valve (Blue) 

379 Light Valve (Green) 

380 Light Valve (Red) 

381 Red-Reflex Side 

382 Blue Reflector 

383 Dichroic Prism 

384 Projection Lens 



[Translation done.] 



ma*mtmit <j p) (12) & JfJ 4# ff ^ ^ (A) 



#S§¥10-301100 

(43)&BHB ^JSglO^<1998)11^13B 



(51)IntCl. , 
G0 2F 1/1335 
1/13 
1/1343 
1/136 

G0 9F 9/30 



5 0 0 
5 0 5 

5 0 0 
3 49 



F I 

G 0 2 F 1/1335 5 0 0 

1/13 5 0 5 
1/1343 

. 1/136 500 

GO 9F • 9/30 3 49C 

am*. »3ft8i©&28 ol (^33H>. mm\z.m< 



(22)fflSIB 



*&K¥9 -301251 

*PJ6fc 9 ¥(1997) 10)331 B 



(31) «jfeffc£®#*§ ^Ssp 9 _44378 

(32) «5feB ' ¥ 9 (1997) 2 £27 B 

(33) ffiJfe«3i3BB B* (J P) 



(71) fflKA 000002369 

(72) |8W# SW^iE* 

«!RftflJiBStfc*C*n3TS3#5^ -fe-fa 

(74)ftSA #S± S=B5 (fl»2£) 



(54) wmo&ffi ,m&kmwRts*:o$mttk* a*we 

(57) 

^>-i/fflTFT(0!;-^li»fc*«3^. BSR^-f.y^-^^ 
JB T F T ©«fttoScje-fk *• El 5 - £ c 
. IKASIt 1 0 6.4>ttA$HttB££3 0 0 

KlfcVT, Hff§;*W 5/^Vi?'fflTFTC0/>/«C< fc t>^^ 

1 c OTWfcSf 1 ©aE#R 7 »t 5 h t h 
fc, JBipa53tB!7Sr*aE»-2K:JBoTffiK-U Si*^ 

.jei©JE3tffll7©«tt«:EI-3ei-5.r ■ • ' 




1#B3¥ 10-301 100 



(2) 

1 

[#fHI*©*ffl]\. : ■■ v:v .•• 

. [»#J3Ll] ; . *«©^-*il^l5«*Ojfe3HftK:J:o 

xii^^v K'y x Rxm 
i (Dmftmzm-U' mm i-<n&ftmiztemwz®mv 

2 ] N*£ 1 fcfcv vc tuiEJg l '©jtotel* 
^K/HKftiA^tc jf ®BE £ ftftif S fcft £ 3 VET- V * 

/io*3t»»d» b mis s frtcnmuft t&m v * « r t 

[KM 3 ] . M*-4(-2 fcifcv v-c. HuiESI l 
S^tfitiJiET*-*^© 5 ■£©'>& < t t>-*<Dm-§-^l- 

titc&<g,tiL®.m\z.tt b -Oft < i t> tfrlES mfelNRg) = 

[»#9C4] »*qS2»c*sv^-C, we* 1 ©as*JK© 

&te\zMisX'pt£< t % mm khuris© 

-;j[»^*ib' ^{cfec^: "ttii^^baBtBi© -»o 

[I»*^7] s)I*JI5^*jv^-C, busES! 1 ©ffiftJSI© 
t«rfl*«i-*-5«iBi««. 

[ft#>S8] «*3l3^fc«4^*JV^-C. ttflMSl© 
»3t«©BIMB#»±, «rtB^**A«3fe»#©#**»e> 

WE*aH*fttfMlE'? f -*«*© 0 *><D'ptt < k h—Jj<0 so 



2 

[ftsMC 1 0 ] 'It 8 |c*ft *t % MfEjfcil f±, pffl) 

[ft*^13] it*^2JfeU'»b8©V>Tix*^*5V^ 

5 ^tmi^m zfrx^^z^t *®wk-rm& 

[|«*3S14] |»*«2*v^b8©v^i**t*»J!:*sv^ 
Jn±T*ffl«-Sr^ bT^r^msafi:^ 

WM151 lt*:«2^^b8©^-r^(C*3t> 

■' [8S*^ r 6 ] 8f l ^ b l 5 ©^-f twwcisv 
T; «!FlB?SSiHlfflS«^tmfB*f|fi|S«© 5 *,©'>^C 
< t t-*©««fi, 'iNBJ^tf4S'£BRtr*»SBJL1iO 

7] it*^lifev^bl 6©^TH/&^*ji,> 

t , m^m^mmMmm^ mmmrn v^v* * ©^ 
**'^®<D±mwx%n^Y*^t$,*m 5 is 2 ©ig 

[it*:«i 8] : m*«i TKts^x: ffimm2<Dmit 

1 9 ] ^ciov^T. ttjtimmmwsm^ 

N^^r^a©^tolHlKffi©^ h 7 ^-v 5 ^ ^ 5rM^. 



1.0-301 lOCh 



(3) 



£ SSiiUf *ffi x. X v r b b i" 5 aSJl^ft, 

b fctWBHM»IWK?>=« >^ ITgS 

So ... 
[if:ftg2 3] H*^l^^b2 2 (DV>-rtu*^C*iV^ 
•C, tWB# 1 ©aC3tK«\ 9^9^V. 9 n 

[If #JS2 4] |»^i;fc^L2 3©vvj»;h,a»K:*s^ 
[ff#JS25] »#qi2 4fc*SV^-C» IWBS|3 0a* 
[ff*3S2 6] ft*3®l ftv^L2 5«?v^tb*»U:*5^ 

[it*^2 8] 91**1 fcV^L 2-6 ©^i"*uWCIE*l 
©«ft*jl©lt3t*«fe-C«>o-C, M1BSS1 

10 00 1] -. 



[0 0 0 2] 

[^*coa^ff] fgx, TtT-j-f-? y y ?xmW)tt<f> 

7 r ^ y =■ ^f|^»# y v- y 3 xMtriHMMi £ bfcW 
|7-fyfy^TFT«U #Sf**ttfcTFT 

[ o 0 0 3 ] T9=rA -f~? YD 9 *^Sb:fr5$;©$Nl^a 

20 f&vitmyti!&&j&j&&tix^5 < , -ait. z.<omytm%m 

^ y f y^ffl T F T 1 14.5 i 9 tf/^ t> *frfa* 
«(IO*»6>A4t**t5**lB*^W-y. < ?->'^fflTFT©^- 

v ym t f t tc y - ^ «it^iiEtv* v > -t 5 ?r t o 

[0 0 0 4] 

30 fc^t^W*^^ y^-v^TFT©^-r-*A^*tRRIt 

[0 0 0 5] r©J:5*R»3fc icfcsy-* 
m«SrRr±-*-**ifei Lt, #^¥3 - 5 2 6 1 1^: 

-a«TFT-©^*i*:JitaE3t]li4:©M©»4»-- 

40 - [0 0 0 6 ],-*, mmmwa®&&mm&<pmim j $'m&- 
■ mm^M-t^n^-WL^'hm^KW^Xi ^-r^-rm 

[ooo7Ufc, Tt> 7- a v y \9 *mwij3&.<oi& 

so . Sr El 5 tz. $> K S O I &ffi*?y—*f—T =-/H:J:5 ff^ 



1# 13 ¥10-301 100 



5 

fcZhX^Zit, rwipft^S^iSTFT©^!^ 
Kft 5 1 ittBiahtfii>&; 

[ooo8] *^x\ #as53©i«jf±, «ft««at^-t 

[0009] *^©te©gttii> TfoftgBf-^T, io 

[0 0 10] *J8iofo|6ii(i > i&Sigefcfc 
b^T, «3t7 p o-fe^©xejRSriHap$-«:5ii*<TF 

<fo<5o 

[0011] 

mRxf&&mx.wgiztitz.im<Dmi& b 9 9t* 

mmmmmt. '>ft < t t>mzmm b ? * ©^+ 
mm* ft uT#>'*<es**tto*i©aatgtsr^r u 

[0 0 12] #*Bfc«*ttaSe«-CfJ, f-^ISl)! 

f-isfrn'T F T©f^/*i>i5J; 5 fcJR 1 ©& 

©K*f*a s & o T t> ; - ©^fiHisSt* -fyf^ffiT 
FT©^^v^i$teJia>ftbv '^HSfe, Bl^^-f s/^ 
>^tf.t Ktt; !KA|gflMI£&©XiBfl!ia> b ©R*t 

&ftj«©®&f*, *^^i&ii]8©©m«fcfl9©5£«ff« « 

* ft if B $ ixT b < 5 © -C ' v T F T © ft if i 

JBl©«*«"ioWK:»4i-58*©«»**»t-CTF 
T bfc •) *-fbi-* t ^ 5 ^ t #«b\ 

[0013] *«Wfcteb>T, IB 1 ©*3fcKfcj£«E«r 
RPflli-Sfcfi, ffijiB^l(Dia3feMlc, MiE^^A-SMS 
K»ft5^;Mo8}tg|J#i, «^-y*/HS*«^k:3& 

' [ 0 0 i "4 ] i'fe^lC mt&M 1 io&yt&ti&MMft ' 
»4, ?ci;Lfi. mrtE^^^/HgJt^W^-A^feWIEjfe so 



6 

&mAifffift.7*—f B<d 5 %<D'>ft < £ t>— #©{§#$ 

<D=n/99 b*— /uSrft*U-C«ittS*b<5. • 
[0 0 15] Sfc, tMBft 1 ©X3MR©Blt«B£-H:. atf 

JiRi**L; 31**5H»tt©#ffi-e, IHE* 1 © 
'>ft< i t>tfrfaJiraf&lHR©=< V* * K*-;v£jgSi l 
[0016] #»9Jfc:febvt\ tulEH 1 ©S^n^EiM 

[0017] msM'i comxmoKMM&n* Jt(w©* 

b*—/i'*ftLX&M&z.VX&rtt£, m 1 <vm%M\z. 

[0018] CK^>ttUT, tttzm 1 ©ii^«CDlB^gi5 
JK© = v^^ ^7}^-/^S^^•U-C^igcLTb^Si, ^1© 

J«*^^T^^«i^:K:ft«o■T•■ v •«^s^43ssJ^b^ 0 . 
too i-9] >W8ii§fc*sv*-c\ huhs^ 1 ©s^tJKwsa^ 

U-CirtB3e«ttBaftli:aBttUTb^5ri!^»SUb\ r 

««r#*»»fc1f ft 5 &M#ft < ; #*fti^mteSE»i: 
©r B lT*S«gSrfi : ftK.ff«}:v\ ZtDtztb. nmt:f!M<Dm 
oTb^ftb^i5ftftjtroteB*t?§l#lllL, -tr-C^m 

-t-Sl^fc^y h3iy^^^$rtfft 5 i:, ^s/^i/^ 
«t o XSP^^Jgft if \Z 9 9 y 9 L 

e^PS^-t?t5ib^5flJ^^fe-5c »i-©a>t 

0 i: ^m^Ei^ t <D&mz&%k t femu&m t comx^ 

ft5 itiaU, HiTlEW^^y^^^l-Sfc^^fe 
5#Ff5r*/M?B^Cil:^?)Tb^5©T^ •fa4S^4^Sil5b^i: v^ 5 
*l£t>*>"3't©»*fc<b, IWB*l!l©)i-«©«lttSriWflB 

»M»icSE»bT*jitff, 0i©iS^K5:)emE&TOp-e 



7 

[0020] rfrUdjttLT, iwa*i6om«ioiB»^«r 

[0021] *^0JIc*jvnt, MfE^! l (oKftilfi* mr 
g^*£I£/&1-£^*6aiiUc:#.LT^ft< t tttjIE® 
£jW?*.U\ HfiiE^ i wifi^fi, HuEiiisfi;* = 

-y^>-^ TFTfflKW VfMS^HulE«P B ^^Sr 
IS 3 1 * a *r W Al-*- 5 ^S! ^ * v % © t? » *3t • 

[0022] ^ipjk&^-c, muMmiLmm^ wis 

[0 0 2 3] #»Kfc*S«r*T, ffllEJKili&1tJB£&&tJC 

[0024] *36Wfci3V>T, MISfi3[Sg«ffia*5tt> 
]i«-ea«^>-*/ufi*«r* ? SI 2 <D3l*J8ISr«^-Cl> 
fctx. rfx - ^ *H «rspjffl -e # 5 i. * fc ; t>rlH^ -^HSI 

i«3tJRSr^i-5 r. £fc«fc •) < AttS^fcftasSg i oi . 

[oo25] #$893te*5v»-c,. WfejuaigibiHi^fi, p 

EiigfflTFTiHijU RP*.+*A'ffiftO*N*-**/i'ffl* 
cDSEi&lallgJB OT.F T tts WtBH** -f y ^ V^ffl T 

[ 0 0 2 6 ]i ^a'WKJSVT/tWEJB-l OltltHI^ 



(5) 

8 

h*— LrSSftU ^tteibiBi 
SSfflTFTW^- Mi©IfOT(Ol«iSrt)otSK 

[00 2 7] ^IHlC^T, WIE^ l.Wj&ftJgtt RB# 
mat, $ nfcSgmffiW* b ft 5 E«U| li> ffifU5ft HlBffi T 
FToy-^iSl^tt, 4>ft< ^fetfreJIIKM&IHR 

[HlgSfflTFTO^-r^^^JcMb-C, -Sttf^^/HH 

[00 2 8] tJ3V^"C» MfESg 1 «?aE^tJRt±, fc 

20 xmytmt i,xm-mi-z>, 

[0 0 2 9] *5IWt-*5^T, BfrlEMfiSlgSCIA, WIB 

[00 3 0] *«.Kt-*5^T, BtrtEM[^*«{-tt> BUE 
. liKSJSbTT-Ti'B-VVX^ hy ^^^icMj*^ 

»c: x *) m% ^itft&m&mwftmmMft-ejm l-c tie 
m*^ y^v'i/fflT.F T(D^^^^la^s^-^lt$^^ftv^ 

TFT.©*^iSHt5 y : -^.®«EttS£tbftV\ 
[0 0 3 1] ^SKiC^attASIEti. T F TtDjtlCfiS 

rcDJ:.5.ftS^S**iS«-e(±, *^PJtc«- 
[003 2]'. v< ; . . : , , • 

. i [ o o 3 3 ]r (?gf B ^B©a*Wft*^)j ai-Rxm 2 
*<DH-Hi, mK&vz mmwxto a."- . 

;-[ 0-0 3 4 }::Zfrb<D&Zvtf->£ 0 1 0 0 



4# IB ¥10-301 100 



9 

tunwaiSKM (MiznobiiiK) ^x^r^e^ 

IS3 00t, w©tg^iB^StR3 0 0fcMlBl8a{g§ 

Hfc»ifi]*S3 i i*»6>«a*Bj*$*i,rvxa 0 $eas« 

ffl£*S3 0 Ofcfi, HiSi-SS-M* 1 0 5 45fc I TOflt 
(Indium Tin Oxide) frbteZffiMm, 

ttfatt;® 3 2 105 u 

T7*7 y^-e h y * * 6 ##riiS*VC^5. 'MfaSt£3 

*k±k: i Tomm<o&mmffl&frbti:z>ttfanm3 2 

[0 0 3 5] *tft£«3 1 ir^SiaffiS«3 OOi 
*^ffi«6 l©^M8-CJIiajliai9«©aE3tJR6 0© 

h> r <o*s— a*&2 0 0 <Dftwmmzm& 1 0 8 ^a 

£ftT1^3 0 ^#2 O 0tt,'*^a«c6 1 * 

^igf&iiigsi 0 3 fc©MT?tt«»i-5?*-*i*©-t-e# 

ihSrtf i/\ *^fg«6 1 t *^IEtb08§ 1 0 4 fc©H 
&AP24 li>m^tlX\^ 0 '&-z>X y ffiS^IlO 

o -ett, *Hfii«« 3it j£A&Bffl*K 3 0 0 t frtt 9 
->-/i4t2 0 0©rtffl9ta«6Sr«ffi!Kfi§tJ:L 
T, ttA&AP 2 4 1 frtb&& 1 0 8 IrilEaXL, W 
il 0 8 £*tALfc&Kte, ?£A&AP 2 4 1 tt#ih3W 
2 4'2T?*!^*V5. 

[0 0 3 6] $/— /U# 2 0 0 £ LTfi^^fctJH^ 

$^T^5„ Ml 0 8 t LTfiJI*fl©TN (Tw i s 
ted Nematic) SMMMffc/BV^ftS. f£A 
10 8 h Vt\' S^F-*K:#c>>«Ei LT^m^iirfcK^ 

* *s©?fcAi*ni i o o So $ *>fc\ a^m 

Ml 4lCO^Tte\ I TOmXH\7LXT^ : $.-VJ*m%§> 

0 0 £E*tls!©8£Ag«i: LT**jfc-e# 5. £©SttS 

T-d5|5l?aBElS]$HfcSH (S u p e r Homeo 
tropic) SM^ifS:fflV^;i:^T'#5 0 £ b 
»C *offio«EASrfflv^Tt> i^r till 



(6) 

[0037] >mm^&v^x. Mrs]««3 1 «?sAsa 

fflg&3 0 Oi.<0 t>/h£VHDT\ f^A^afflS*S3 0 0 

ffimmwsm&ttfami&z 1 ©*fli»j: •? tt*m^ 

s|K*tt?flA0-fi > :b**ua; ftoT, *Saig»JlH]S§ 1 0 4 
Xtflf-*«UHWIII& 10 3 f*4tffl£tt3 1 ©*MRU:Hfc 
BLTfel?, *f[S]S=&3 1 tfi**[S]L-CV^^©T\ # 

y 5 m <o&fam j ?mih&um&ftK£^x'£ik-tz 

(D*P5<>Z b&XZ 5„ V--/14* 2 0 0 fi, *f"l6]*K3 

?£Age«/BS«3 ooirii, Mmm^3 1 J: 9 *MBJ©g|5 
^K^SfcWSQgiB^ 1 0 7 V 4 4 

Stf^ fcSVMiACF (Anisotropic Co 
nductive Film) mMW<r>J5feK& 971/ 
*^7Vv-7*y V hGUXff^M^tbS. 
[0 0 3 8] (}KA^(effl*4SX^^Ss©«*W* 
*J5E) El3tt, ^tt©8EA^Bi 0 O^ffl^feixSlg 
»Hl8SrtiftS!<otKA^effl*4g3 o 0W7*o 
5. 4*, 03ti4; iRA8Egfl§S«3 0 0©£*6<j/j: 

5. 

[0 0 3 9] El 3 *»fe*>*>a ^ASSfflSS3 
0 0©*^H«6 1-Cli, S«l 0©_hK:*»©3fe3Hft 

2 ist©r-^i3 ii\zxoxmwccomm 1 b s*w 

h y **Wc#j££;h/t^3. #Bi§fll o 5©i¥^^7" 
d git ^0*0 4 (A) t (B) IC^^HTV 
So 04 (A)", (B) IC,t:§^S X 5(', 5 

so y^MTFT10 2i}5i^§jxtV»5 o iOTFTlO 
2KSBK$*t5H*««4:*H*il»tR3 l©xtrS]m^3 2 
iOWfc«*l 0 8«ri*//-C«A-fc^CEa**/ftS;h/T 
^5. iilt/VCEt^Lt^ *t«2t^«L- 
fc^»I2ISl 8S:WUtiatiCAP«JtiT 

F T 1 0 2 «r#j£-t-<5¥**M-I © 5 K t-'T v£fl*£ 
Srtt«U ^©i*3StS^ga^*CAP©^imffii 

■u *asa» 2 1 id«f^ ufc#*E«i i8^2Sii 

b v *l»tr»2««4:©Mfc»/a6$*i,fc-y-hift«K 
[0040] ret?, 18 *r»riSUfc««»±, 

ws&<o*jim<b96m*&vxm&<D¥<<-xir y*— > 

a U-CiSffi«^p B nfi[©*Mt:Sr?l #® r-r^T* 

*6 (02#^ o ) zmtexmytvx^ti,, L^st-. 

*Wmxte, Z<DX o ify K*^-;* i: *«^#«« 
iC^fiE^ 1 8 ^ES-TS £ i «t •? „ i|105 lc*J 

v ^tratasaiiB prffi4a5asr«iftfci-« £ t * < » 7 y 

^-^iS'nx h-r-:?^©^SrgSltl>TU>So- 
so »ffi©^$f 100m S5 D p 0 fi:^«^*tT^ 5 £ 
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[00.41] *»*T?f±» * 1 ©«3tBI 7 

(fc*r«il&i-5*:»©, mri*3EiBUIBtblII!&l 0 4©<£ 

1 ©S» 7 t sgSIEi&l 1 8 ^J£*rffc«r#*&-t-a 

'sfeSiSH 5 - 107 &t*9i '&ja usa^ 2 « * s ^ft < ft So 
lot, mmm^nm^^— xv&gbmmmfr* 

[0 0 4 2] ftjb\ H**r««H-5**v fifiCAP 
ICO^Tfi, ISSIXW yf^fflOTF T 1 0 2 Sr^fiS; «>> 

2 1 v- ht&mm*fr uts^s z t k x o xmm 

[0043] ttASVffl&K 3 00 -ett. r*-*IMntt . 
[UK 10 3 ©flcaSMWcttJSWItvpD X, V S S 
X, VDDY/ VSSY, ^|jI«f#VI;Dl~VI 
D6, #afB# (**^v-7 K.U^;**|I1S82 3 1©;* 
*-hff-5§-DY, ^n -/^is-§-.C LY, 13 S> 

^(t'f CLYB v f f -*»->7.K^^!S2 2 1 <D 

^Dy^iSfCLXB) ftif*s^S^5#*©H^JS 
T- l 0 7*S»^$*VTV>5o USSS^l 0 7(i, 

=*.*j8i«?©&jsigk ^m^yf-V Kit, fc^i* i t 

1 0 7*>bfi, ££|RUIESbla]B 1 0 4&tf:r-*«illHK). • 

ESS l 0 3 SrraBi-5fc»©*»:o«*EilSl2 8 

Mi" 2 0 0 Jz9S*E^ffl!lSrii-3T-?riT^*T/5l#lHl$tb 

tt, 2 JUKHftJMUl .3 fc.a * h*-/k&M?L L 
T,;*^tlH)-XST*l^-WJPfT*ff^$tvfcjKy v-y 

■ftm^s&L c c om*%l&uwmwsl 3 o o 

S«3 1 »C^-f-5fcfc{c x ®f B gBffl*tS-3 0 OCtt- 
iTSIil/BSB 1 l-0-.6as»j*S*vr^«.-- £©'-hT*»Ci 

10 6 {c^©gSr^-r5±T^iil«-*^$it. 
TfSS^efflS«3 0 0 i*ffog«3 1 £ «rfl£5 

^tf, m&mwmmms o om>httfa&&3 1 ©*ti6] . so 



12. 

b&X>%5, 

[0 0 4 4] ttftSg«flJ*«3 0 0fc*jVvC, -r-^iH 
£g$bHI%l 0 3 (D{B!)ldtt, f-^Sv'? h.w-^^IelK 

2 2 1, f-!?i^5'77p2 2 2, b 
>^^|m1K2 2 1 i^kx— ^IM SETHIS 2 2 2 & 

^ u-c £ fitcm^m^ ^-c»fH-a t f t e> ft 

0 1, &U»6tB^SM$*i/*i#a5IIH*«*y I D 1~ 
V I D 6 6*OB«flHM» 2 2 5 &ffif&£ft> 

[0 0 4 5] 7 s — #ffimShW&\ P 3©T- #%k*s7 \> 
u*?x#m&2 2 1 tt, fc£?cfi, hfS-§- 

V\ 7*— ^^V 7 bfi?X?lB\f&2 2 1 £ 

(B^o y^(B-g-C-LXB©(EayBift**<S<-e#*© 

.U5?^^ia*2 2 1KI3\ H^W.10 7Sr^UT^ 

X, .»tJ«-t©R<E^ o y^«#CLXB*S{Hcl6Stu«. 
^ot, hWi?^^[H]K2 2 lT-f4, 

- K«-g-DXdSAA$*v^£A^, ^7^«§CLX> 

fclBDHU-C, Wh«f &—9+y?9 ^?m&\ 0 

txi, X2, x3 -.r •) mxztix^ 

<. 9*.— h U*?X#®J&2 2 1 A^fe^ 

0^,1.0 1 t^tBAS-ftufc-^.VT'y y?ftMr#mt}£to 

zt. zw^yy^-ym^Km^x. &r-rv?* 

ft IsX&lfc $ ^tpMtfy I D 1 ~ V I D 6 tt, 
B^l 0 5\z&n£ft,5i, ft*5. *^JX'fi, ^-^^3 

?r fc 5 -3t© 9 4 5 v 1 *mzm&mW) v x ^ < 

SSrSiPJ Lfc^,' 3* J ?»6* J ?»-.l V^o-fc^JROf* ■ 
-^i^sSrioroiJ-VT'y 

S * S ^ i t? t, HtRoHfl&n* tv i:- * , x - 

ft e>-r, f?-^-y- v-z^y-i^iHisg-i 0. kst^-t s r 

SH*«»tH««W2 2 5-iS^Sft^ 1 1^5 W"Ct> 

ftw ^fef-. <T-9mmmi£\ o-$j«:**«tf&6 1. 
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mmmm& 103 xf-^m 3 srtnm 1 jmss Ktt 

M^^^OKttJBftftSr^fci-Sii^T?*, ESS 

[0 0 4 6] jfeiEtUabElK 1 0 HiHtHc, 
-UltDY, ?Dy?«tCLY, 2fctM:©RlE* a 
5/^§fCLYBI:I^^V7 hflf (*3tfflr*) Sr 

V^BM/<y7TiaK2 3 2#fltj£$;h,T^3 <) 

-e»±, 6' 1 &&A,i?mw\zj£&Mmw>Eii& 10 10 

4£#J&U **«2Sriiif<HI*»fc«Bi-<5©-e» 

8Sl 0 4Sr**«#6 l©tffll©*fc*WlLTt>J:V\ 
[004 7] SSA^SfflSS 300 T*te, 6 1 

»i-5*lftiaiS 1 0 9 tM5il-CV>5. r W«i!3lHl8S 
1 0 914, TFT£W)HLfc;*-f s^V^HSSl 7 1 20 
£, r©*^ s^V^Elg&l 7 1 £:frUT-r— *iH3fc: 
#LT«*ftfc^^*«jfcrf 2#©«*BE*Sll 7 2 
£ , v^itwk 1 7 1 *Mffli-&ffi-g-Bljl 1 7 3 

iSr^-r^o coMrwavi 09-m, m^&Mi 73 

7 1 Sr»if££-&;h,f4, ^-*i&3 £flr£-Blftl 7 2 
i©S8»tt«B*r#JW-e#5. «oT, HfcflTS-G) 1 
»*JMIIIJOlIllfcfWf|Kt-&NRG»J:J: 5*tftiaiSl 0 9Sr 
^» Us ^— *ib 3 fc— ^/wom&Srff-i-N R S 
1 , NRS 2 £ UT^*PpJp-f-57*y ^■r-v'^lg^i so 

<o , 9ma>&mmiHti3rv i d 1 ~v i d q^-w 
y y^Mfe i o i *fr\,X7 : -#mz K9£&tt& 

ffi*m$TZ> w t &XZ Z> B fflgblelEg 1 0 9 t L 

[0 04 8] EI5f4!g|4 (B) ©A-A'- WffiH-e*) : 
5. •' 
[0 0 4 9] Mm** yfy^TFTl 0 214, [214 
(B) SUt|2l5^btJ^5<};5^, *at^2 (y-hS 40 

otsifcMi&ztiit?- \-&mmi 2 x-*i&3 (y 
-^ma> ^ 2'era<6gdK 1 3©=^^ h*— ^5 

mmm 14^21 wttmrn i3Mf3 «MifcjfcDt 1 

5 KMf&£jvtc=i ? h *-/V4 UT«ft«JlE« 

»t, (Mf^^^T 0 2&,' 

1 c i«»«©'^tt*W^-^S:iT^ii//*ry-^««l so 



/4 

W>"ffl«l d, 1 e^jf^$^f-LDD (Light 
ly Doped D r a i n) W&vm^tiX^ 

[0 0 5 0] *»il:*5t^ TFT10 2lif-^i 
3 ©T***Jffl UTWfifcSJx, Sfe£8§! 2 © 5 i 
1.^- Hm^, W yf^fflTFTl 0 

2©^-^^^*Si cRuHesS&y— * • Kwy®« 

Id, 1 el49*-^i»3K«t>jXfe.*t«t*5i 

1TFT10 2©^^;l^H^l c,RtM£ift£y— * ■ 
KWV«« Id, 1 e fcJ|Mt3*l,5 ^ iaSfcl^fcifc, 

[0051] [Mifontemu mG\-z* *temv>m&m 

ttfc 2 o©pii!t©Jf 2$rfe*c LT^i-¥SE|-e 

*>s.- 07tt, *ff^©«^affi««{c^$^fcM 
1 ©*3fc«©eiMB# (Eft) , &tmEtK^£«nae 

»t©SBK«3SSr*-tUlMB|-e*>5. 0 8 (A) , 

(b) tt-etu-etv, mQ\t&\,^x$&\<DWtm<D&Mk 

[0052] 05 J'^-T J; 5 id, ^«|(D!KASeB 1 0 
O^fiifMtSSOOtli, Pf*^.^ y^V^T 
F T 1 0 2 ©TJMfcfcttJTl «INHfilftlR-l 1 

r ©SK^iift^ litltSlOt ©SftT L 

[0 0 5 3] *»«IICJSV^T', ^lS^^JRl 1 tm 
ffi. 1 0 h ©SKtdtt, BJdX>f irf-isjfm-T F T 1 0 2 
©^^-^^J®i c, -fSiUSy-^ • KKJIWi 
d, 1 e, St/i&^Sy-^ • KKyf^i d, le 
tiSlg^y— * • KWy-fgigEl a, 1 b £ ©g^gBfc 

A, *»S>*/u; ^yy^^w^JSMfe^^Jir^^© 
^R*r*tMfeJRS<yf--r K^©^JS-e-^^^t>/«c5^ 

^"C»4, ®^^>f yfy^TFT 1 0 2©iSig^ KK 
I'^fg^c'l b <DTmW\aim 1 ©iS5tJ^7*5^$tUT 

oT, TFT 1 0 2©»j*««Kl«SS^D5 0 ^©J; 
54S1I1TFT1 0 2©#tt£^5Eftk©£-r3:fc 
^iSSfo5 o *i-C ; . *Jgffl-Cfi, ©^©{igSrKig^ 
K W lbi {ggS K W y|g^ let ©^$C 

l/U±< iSig* K i/'T y-Higc 1. b ©{lilK-f 
b-t-t £ \Z ± 9 , eH-^ T F T 1 0 2 <D&mcR&lF& 
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m%M*M\z±#>X&Z>* • • 
[0 0 5 4] m6frbt>frZ>£-0te, %n<Dm%,m7 

^2K»oT&!£$^fcgaillHS#( (BS^) 

y v h-r i t> fe^B 2 i m i 7 oga^ t <o 
rnxm^inm^-mx t>> Attft (as* io s u 

i cvmytm 7 wga^wi|isji*^.2 ©*§ £ <o h^m^ 

T|-j£t^^bt:fc5o ft*>\ 06t::ti\ *iTP]*t£3 lie 
Ufc-/^ y ? hVtx6b &Wm 10 5k (D&S 

rt^ffi^T^^trftt^So 

loos-si ni<Dmytm7<D%imte, meRz?m7\c 

T^-rXo^. &*^*|2K&oT*^|Ii*£6 1<D 

coTJPM-te*^i>W£6 l©i2ic:i I &5J:5^ ^i^lE 
S)Ie]8S 1 O 4 ^<Smteft!)<0^«ffi*aSV S SYlrft^t- 
5 5£mtegBi& 8 mm ^Tt= ^ : <0^mftg2i^ 8 I- . 
ZtL-XM l <o«ftJ8l 7 (OWtm^^MfD^m^m^inX 
V*5. t£?x, SlOi»7lt ^S^SblHliillO, 

4 wtsmtefiiicD^iiEmpy ssy &#«i&-r sjem&gE 
^8{c^$ti,T^/5fc*, mi<D&ytmtez.<Dmn#L 

[0056JH (om^tm 7 <ommi®& t mnmzn s 

icDg^fctTft 5i-fefco-C, *^fl§t?tt, 08 (A) 

o fc» %i (omytm 7 mmnm i mmtmrn . 

T^5o #^fST*ti\ 0 6, 07; 08 

(a) , (b) \z.?rrt£?}z, .mi <om%m7 

Ti^fcjSftf::^^ h*=-/V9 4r^LT3t«tegfiS8{J: 
[005 7] :©i 5 t£Wmm\±.- m 1 ©«3t^7 «75 
;V9©Mi, ?f^|TFT 1 0 2©y- 



2(5 



^£Hft^J;5K, Jf^S^iBUSIl 3tC>ffbT^lS 

wm&m 1 1 taw* u\ 

[0 0 5 8] r©i5l^*^i©MSf loot 

fi, '>ft< fcfcW*^ yfy^ITFT 1 0 2©f^r 

jM4h«i c ©jggy-* • Kwyfs«i d, 1 
&y— * • KWyfti a> lb t©t^ai^t 

-^cDTSfiD-e^iawim^i lzir^xmtezm 

■ x, MM>&WRi&U3 o ooaffifflfl^.b^^^fc^ 

Xh. Z(Dt/tftmm34 yfy^fTFT.l 0 2©ft 

.-SIP Ofll TFT 10 2 Kf4v ^SIS»fflS^3 0 
0©lffiil^fe©S*t)t^St5 y-^SStdS^L 
ftv\ L^t>, B l ©iSl^7tt, *^|gl!)[ll^l 0 

■ ^?>©t% tft i o,2<D^mwmi.kw,i<om%m7 

t <Dffl^±-fZ®m<D%m*$:VXT F T^lt^^Kl 

[0 0 5 9] ftib\ JUA C0«^ 7 co^patcttSlti^ll: 
^SSrJS Lt*5t > Alt^t 1 «^ 10 8 SriSii UT # fc 
3t) ^io«3t)K7<D*®-es:lt ( blii*^'l'5'^V^ 
ITFT1 0 2\Zft\-}X®M£*lX V£ ? Z. k*P5±-f 

[0 0 6 0] #0f§:Cte. 04 (B) Sr#ffiUT 

|!iWLfcJ;5lc, BiMs'f^fflTFTl0 2lif 

-^m3.©T*^4:fijffluT«fig;$^ ^^^-j^mm 

I .e. &&&y.—* - KWVilil d. I.e. ,RtJ«|g: 
so Igfty—;*!- KWV|gJ$ld, l ei:i«SSy— ^* 
K,u-T V|B^ la, l.bt (OS-a-^^fi-^ft < t tf- 
^^S^IS^ofc^^fc'So lot, f— ?WkS\±, 
ff7^-7fy^TFTl,0 2^*r-T5^2©iS3it^ 

-fyfild', le, StWSISy^ ; - KK^« 
1 d, 1 e tKitgfy-^ • -KW Vft^l aU lbt 

©^-g-gc ft , >pta < k h % i <om%m 7 tf-^ss 
. (fg-2 <pm%m)><. k kx o TJiTAvb.f - >: k.^.. ^ $h 

■ fc1t)t^-ft.oTV^S 0 •.!^M-.V 0 2 Sr#mUT^PJ Ufc 

• •KM-y«Jei-d, 1- e , SUHSSf * K 

. M l-i d v lei iSS'S y r-^v • K K<f- 1- 

a , 1 b t cOg-g-glS t -t^ kO^^KEflt^ tufc.^ 1 © 

y ? ^ 6 ttv-B^'C yfryfRT f.t*i»o 2 

3 ©JK^fflt'i LT.aH6.b,. IBl.2'0«3tlRi: Lt©f- 
#*3-fcS^-57C««J*«IBSr**i-.5i -tit*, *^ 
3T- IgOSKSga^SlS 3 0 0>J1*SV>-C ; T.FfT- 10 2I: 
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[0061] xmnx-it. mrnxj v^^ymr 

FT 1 0 2*LBVffim<Dm&*W\C®.WL1t1)h ®2S 

• d, l e jeiffi^i-s^tJp 

■fey MfitOTFT-Cte, M£#|6]JLU ^o, *yi% 
KtsttZ y *«S:<S«fr*-« £ k 5 i ^ 5 ftJ,6 

y- Km® (s&ii&2©-gi5) sr-^** 

^««Sr»j« Ufet;V77? -f V«5t©T F T fc*38« 
[0 0 6 2] ETFfca^SJII 1 ©**«4:^«<fl[B»i 

[0063] -mi <Dm%M t feis.tir.mm t <n>&mM& 
om&m i > @9 (a) » (b) fc^-r «t 5 fc, $n 
Mfftttft niSSiot cDSRg^Sb i <»wtm r 
mmt. m2mmmmmi 3km3mmmmmi 5t 

m 1 1 jhwr 2 mvn&mm i 3 ©-tn-e^taMrt t-fc 

= ^ h )V\ 7 \ 9 &;?li^Tt> Xi\ ze>i:?t£ 

&imm*um-rzm&i^ mimmn&mmi nc=- 

J&ttHU 2t*fbTSc=f 1 ^-^^ hn—AVWKBW 
-g-t?t>, H*^'5'f^ITFT10 2©SSIy- 
^l'al^tt3V^^h*-^5 (0 5#S, ) 
Sr»J*-f-5BSIk:iaB*fc»jsRi-SOB:*)< £t?I&|H] MH$ 

Xh%<DX; C©M?LB£KTFT 1 02©iligfty- ^ 

[00 64] mi <omytm t femticmm t <ommu^ 

<D&te&2) HI 1 0 (A) ; (B) Kw'-Ti B 1 
JIMffettiOEl 1 tSSl O t©Jinic*)5J|S-'i©aS3tJBI 

•7 coisssgp^^ ; $ 2 sra^^ig nts zmrs&um 

■ Wi-rfcl^Lfc^i/^' h*— /n 7; -©=>>• 

t5t«Hi6 > w:©tIlfii6l;Mt5fi 
«fc»j«SiifcJIS2JilHHfelW8li 3©=>v»^ h*— 

m2 j $>®mm&i 8km&fi&i&zinz>zkKtez> 0 
[00 6 5] • ( jb 1 vmytm t femmm t <o&mm& 
<o£BW3) mn (a) , (b> \z7j*-r&o\c x mi 
mm&mm 1 1 1 msi 0 1 rimmfchzm 1 v>m%m 
7 <d®m t , ft 2 simeiMK i3i» 3 jeni&tnR 1 5 
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k <D0m&*>££*ffiGiMl 8 t ©««t±, JBI JIMfe* 
Ml 1 tC^^Lfca h^Jx— 7, ^©=>V^^ 

b l 7 LTS 1 ©®?fcfil 7 ©la^gB^lcig^ 

■f-*iS»t)0't'ittmai 6\ xvio+ittmai 6K*ns 
2 ^asaji 1 8 k m&Mf&ziiz z t ^ 

[00 6 6] [mfiO^flt 1 ©^^«SJ 1 ] ill 7 KtjH-TK 

10 ift-etti 3twtK»*8t«-u-cj(5i-©ai3tai7os[ii© 

'mftot**iH*6 i©^<afl*-e5i#tB-t-i:tt>fc, r 
b©Mffi!l©ffigE©#^ 5rJt*te:iei^ 8 tcttft LT t> <t 

t\ -©^a-^t, ^i©«^«7 t^m&ieifts in 

^&3/irai£^/&£HT^5©-C% 08, 09, 01 
0, Sfcfillll l\z.7rrlr^^$ 9 h/K— /P9^i*Srffl^ 
'fc«8tt« Jtfc'J: oT, JR l ©JgJtJ^ 7 ©iEi^ t )^«ttiB 
*8i*r«Bl!ti-«. *©^©«^»±, 0 6Sr#^LTIft 

[0 0 6 7] »ift> > Bf*^-f j'fy/fflTFT 1 

0 2 ©^^mhw* i c * ^©TJnaiteii? i oajtat 7 

«3 0 0©SE^B!l/& i fe©Klt^*)oTt^ r©^tt® 
i^-f j/f y^f TFT 1 0 2 Of c ^ 

fcJia»*v\, -tttSkv 49BttottiftiKflli 0 oxa, r 
FT10 2tC|i, »Slf I SS3 0 o©H«*>?,o 

1 ©&*& 7 tt, 'j^EHVIblBllS 10 4 ©{S«teffl!l©^ 

30 m/Emas vssy sr^-r 5 ^«ffiia^ 8 ic^gg $ *vc 

V ^ «) , % 1 (D&KM 7ftZ (DfemtiLmm 8 ©«tt»C 
H3£**UTl^5. ffioT\ TFT10 2Off«:|li: 
*l©a3tfll7i©WK:»4-t-5S*©j»»SrgttTT 

[0068] ^ic; *»«s-e«:;- mi (omytm 7 ©sa 
r» &&<o&*tiLS.\z.wrm&hoxb: mi<»m%m7 

40 ' . ©-e;-".(§*H4*Si«i/V 

[0069] [ms©^^ 1 oak a-« 2 ] 01 2 f-^-r 
e> ©^swst # $ tix i/ > 5 *jft-T? -=> fc 

01 3^^i"J;5Jw, 2^©^mfi:iai^8©v^^ 
fc*5i>Tt>, ^©f^ffi/4^^mted 5 fPAD$tu5«t 

Hfc^SLVv c©J;5lw^-rst, mi 

<omytm 7 izfemtiz^mi-^MmtiLmm 8 km Ltt> 
mmi. b.v%<d&&wi kmWi<ox, ^n^<om 



^ttffl ¥1Qr301 100> 



(11) 

19 20 

[0070] mmmmi ©*a«3] *w-?i*. m . x.xmm&y-x • Kwxwii.d', . l et^ssy 

*»tt**^iat©»tt i . *#*©*&« i s 2 1 n -j* • k w ^"eS^ i«, ibt ©s-a-asso* < <t t> 

*-c*>5©t?, *ai:«*^fcovNTH*iw^*i»'*- a*5J:5fc, ffxr^ wv, ?ba, 

«i5vfL£*V -aoKJttt*****. IlloatW [00,7.5] i©»l.©*3fc«7f±. Ell 5&tfEU 6 

HB. ) fc*4o"CV>*. r©fc»!>»"j|ll.©**iirit» fc«^**/HK3fc«#.i:, i©^-ir.*/H**«^^J£* 

[00 7 1] i©J:5^**bfc»&<>» JKl©3lSJtBt. [00.7.6] *B&)Z#\ l }X >: &.ip&ffl87.<Dmm 

7-©EJ»a»©5%; *3B»2tC»o-Cit|K*H-CV^* ' ^ttv:^*3B».2.fc».o,T*^«*6.1.4>b»iaJ!,«J9 
«^©WflS©iB«B.Sr**ti«6 : l'©*M8*^i6*^» * . fl©*^« 0 J: B£&K*«fcIK«*lti:» -ftfc 

mMM9R<Z>T&ytM6 0iI45««^ H»„ EI9, P^O#>f«©^IHI±*ll*l*©<*!lfc*»fe*lrt 

01 0, *fcl±g|l lCiH-aX*'^ K*— /V9fci?£ £;h/tl>*. ^.©IftRtt, ;*JFfiWfc6 l'£';fe3£JMHftlI| • 

^fc*tt«itfc£o;t\ giaflHW7©E*tt&& . Bio 4 ; i©Mfcfii:ltrs»fflJl«9ffi©a*«6 o t 
S«ttE*l&i:4r.SBtt-t*ttfJ:^. jRl.©aS3tefll7 : ©*MS (SB 

[ 0.0 7 2 ] El 7 , El 1 2 » El 1 3 . .El 1 4 20 ilSB$W . ©— *©*SPf4> ^i®fBW)[H]8§ 1 0 4 »r<SS ; 

■rzmvmm 1 m^T, a^*^ h*-^ 9 *^*^ tt{iy©ssjE^;i!syssYSrtt^-t:53e«'ias£i^8»cfi 

v^fc«8K«56 (H8, EI9v Ell 0, SfcfiEll 1 fc^ 4oTJa.9\, r©fi^t)§5^K:*5V>X, jffl«>X£lt7 
7©Ei*«#«\- ^*S»2T*l;#Ai4.L-CJgs!i$ »L.©3KIM7tt**»IBttBI|l:l-0- l 4O«« 

ivc^s. r tufe©^ 1 ©aetat.7 ©B2#mb#4:3Sk: l ^©jtmBEwanv ssy 5r«^i-5sm^:BB^ 8 jess 

•C, JB2UM».0ffl©*3teJ«e 0 fc*fc.*«fc.Ti"C£-C©- *fc3*vCy?<&fc©. JSl©£3fcK7tt£©j£«tiaBlR8 

us l omxm 7 a» e> m ft § HfcEJWB^srfli » i ©« : . ©mffit a £ s ^fc^fs t & t> > 7.0 rwn 1- 

JK7 2;|H|-M-elR|-rX@t?MfiS;$HS^JRKfe5VM4w fcv\ ; ... . ■ 

sJumttcBi-^m^WKSBR-rs -t 3 j^+nj*, sana*. 30 jsi 7 ©saja t> n ntssio 

©3l3t«7*te»tii'fb-e#s©-c*3pJ-c*>.<&. ^E3«n*6«K.i--5i:©*WJc*).s©-e, »i©aE»« 

[00 7 3] imm<DWm.2l Ml 5», .*»tt©ttft 7©SBm. 8 £f;l\ : EI8, El 

§HS»c«VNfe«ft«fllffla«»c*V>T, *^S«©*«8" • .1.0ii*fcttBl fc l y? ^ > ^-.>H9 ft if Srffl 

^^0^$tvfc2o©Hp.©Jia^tt^:U-C^i- 5 l z; ffiEI • v^SBKflBtK^o-CSaKiiS, -*.©^©.«|j«tt*»© 

■ T*fc5o El 1 6 fi, ^Mflg©^S^SfflS«l-Jf^^^: flgfei t«fcl3Sffe5©^,i fftWSr.€B&.i-5. 

fcm i ©ig^©sBi^gi5^, TkxNammto t mmms. [0078] ^©<tp Kmj$.vfc.&&mm op -e«, 
^t©«!Ki«3t*^i-iftpjEiT-fc5o *mm<Dm8>itm%" ■■ mmmmi.tmm. mm^ 1 0 2 

ffiS«3 0 0 ©S*W*«Wtf±. Hl4v»U6?fe#J»L.\ ©^^*>i^^^c*2fK:-M:ft*J?-5fcJfrl^aE*K7. 

tRMLfct*5.!)tfc!! i ii.-T?tt«i6Kltffl»R3 0%, .^^S.tvTV^©T?, ^S^SfflX «-3.-i0,0 ©gWU 5 

0Jc^Lfc«)t^^ , SO ! ^©iS^«3t.Sr^i-5i% d-b©Sl*^ s *>oT t v ©ftttsfc* <-,tvbS^^-T 
Jtitt ^m<4BBi».i:©^*JtSr f.-frKWHi-a, ■* ■■ • ■yfv^lTFT 1 a2.Cf t**««i..c4.^l4>' 

Its- *»»©***«©«*il«fl«K»*v- -^*»*«^ ••• • *v.>. : Bli*^-Y.y^V^T.FiT,i.o.:2 mti; 

J«^3W6©»«.1 fc«5«Eft*«©«ft*«#X*i:liiJ« ••' : K**1»P.«».0;0©Jfiii«^.b©fiElt*l?JBH-^« 

[0 0 7 4] ^fflVPt. «*tt4«*tt» f EI5^»* . ■ ^«i^5.S«tt^:8-KSp.**tTV^5fc«>. H©* 

U-CRWbfcJ:5lc;'»iJiDBIMMIlM--i:«Rl 0t- ■. *K7 iii©^«teSB^8.©atetc@^$HX^5„ ^-1 

©JWBK»*/"-Wfc*'f y^flT^T 10 2©^-^^: • oT ( TFT1 0 2 Oi»#il-^««W7 i»" 
A^WlcifiWy-^.KWyWIld, le, so Hfc*£-r5**©#»fc*l*TTF.:T4m#*»Lfc 



i^ga^Fio-sonoo 



(12) 

21 

[O0 7 9]'S'bK, *^«|-C ; I4, fg 1 O&tiR 7 CO BE 
*©«a-CSSK$na«*i:Sr#U 1 ©asstK 7 © 

♦SQlMlCff ft 5&K#fc'< ; '"ttKH: &tttB* 8 i © 

©ig^jg 7 <b 8 1 ©safc&fr 5 *:«>©=» 

l:^5 : '/^?8*Wti*; 5WB*-ett:', 

©kefcsi't m u tiris©^ 9 V » asss^-f 3 fe-ttu^ 
$ h ic, ■ & 1 ©aBfe« 7 1 ^sftia^ s't <o&m&&M 

k feim&M 8 k ©IWT-frft 5 i J: ?K WfE©^7 

[ 0 0 8 0 ] fc*s, 1 <£>;8)fcj8£ 7 1 jemtt 

mm 8 k <D&m*?t *> feftoav^ k^-a- 9 

•f-5 ggfc K 7 ^s/ ^t/SrtT 5 *fi8;kjgffi bT fc =fc 

[00 8 1] im&<OBto2 <Dr$C&ffl 1 ] El 1 6 fc^-f- 

rm-Q\t. m 1 o^tBtv ©san^ war 

6 l <z>tt-mti-?3\£tiii-k k t>fcV ^^©PHig©^ so 

7 t £«{fc£iNl 8 t (4m& 5 € t-^J& $ tlX v * 5 <D X\ 
ffl8\-®9\ Ell 0; 'Jfcllgll lK^ta^^ hat? 
-A'9 4ifSr'fflv^»iH»JtfcJ:o-c, JRlft>9E%ft7- ' 
•®^©»l>fcSmttB»-8ttt2«3f-C«Stt*^S. •• •■• 1 
■*©*K©*jfttt* HI 5 «r#l»b-ClMl bfc'i *J 9 T-fe 
Z1t#>: • Mi"*****;' '■ 

[0 08 2] MftfcUfeaH&Kfc, '>&<£t> : 

^^Aft" F T'10 2 ©^V^/i^^ 1 c CO 
TJHWfif! 1 ©&#^7 TNlfc>*vO^©T\ m&&U « 
ffl£tE3'0 0©Sffifl!l*^ORft3t^*>oTt>, iC03t 

1 0 Ofll, TFT102 »Ctt v ®fB^Bffl»«3 0 0 

<Dmmwfrb<D%i$tt%.\zmm-t?> v -?&m&&£. b& 

t\> LH,|1 ©Sftffil 7 tt, *^^|j)|Ej?S 1 0 4 
©<6WtMl©j£*flEWKV S S YSr^ft.f5&«ttE*» 
8fc8M**ivcv*3«>-ev an©S3fcJK7fi;:©5£«#: 

fe^8<0«&»C@fe$*tTV^ 0 $£oT; TFT10 2 
©¥3|&S ltfl ©*ftK7 fc©IWfc*£1-<5S«© so 



22 

[0 0 8 3] *3fe*'-Cf±» 2#©*M**to#Ife* 

VtBUM 8 .£ *R U » l ©i£ttJ8S 7 £ 5£mtegSi» 8 i co 

lEIblBiKi o 4fc^i-*<flHl4i?, BMfcoiioT^fc 

%m 7 k fenmm 8 1 *■ 2 * Bf-e^-r^fs«t t ^ 
t\ nm<Ditm2 kmmtm&zm-rzo 

[0 0 8 4] JBl'©aS*it7 0BBllJC*JV^T, 

«mffias<we**u«. «ii coffin 

[ 0 0 8" 5*] ^[^Jtco^ffi 2 oafcAM 2 ] El 1 7 Jd^-f 

'Ell 8Jc^i-i5t-, 2^<o^Hco^-fHfc:*3V^Tt>x 
-t©MfiflcoifeSBtJ:3tfittia«l8^^$^5 J: 5 
-t-Si:, IfcfffUv rcoj;5»c*^-t--5i:. ^lco 

*iSo^fli2, atf*©»A«2 ipwi'ft©-e, 

[0086] [nm©^m2 ate Att 3] *Mx-t±. m 
*tot£m&.&nm<oBWi 2 ; rxm:cd&&m 1 , 2 <t id 

'*Mtii; ej 1 9k*-rj; 5 i-, jm <Dm%mi<D 
mmftte. tm&i&m 2-rw?—?» 3 

©ji^few 7 xtettfam®. 3 1 ©y 5 -y 9 \> v > ^ 6 

• (EI2STJ ! EI1 5#JH. !- )--i*«o-CV^5. r©fc*o, 
JBl©«3tJR-7»4*H«II*«3 ^^.6 

[0 0 8 7] ^©'j:'5'fc«Katfc»&t>,- mivmytm 
jgii2fc*5v^-c^ fe%&^*mmji®'') mv>&%m& 

O^T-gBi^b; K«iSj|,«l9ffl©a3feBI'6 0© = — ^ — 
SSloajtRTiBaJeb-CbAv^ttt 
f5Jt64i<\ 35fc, HJfe©^ifi.O ? 2^iMi/-'T, 

8 K: J6«tfl[«-8- (MAffV S S Y) 
fc*©^tB I C t^WfcS«c$*u5H^Sg?-»i 1 mx 



»BS^10 r .30110<fr 
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[0 0 8 8] [?Hfca>&tt3] 12 0W\. 

»^j***tfc 2 o(DW*©)1j23 Srtfc* LTSH-¥ffi0 
-efc5. 02 1fi, H2 0WJ.-J-' HH£*;ij-5l£rB0 

-e*>s. *»i©«jiSiwii«3 o o©i*tt4*rt 

fi, Hl*V x UH5*#BB.U-CttWbfc2:*s0tf*)0, 

j&tmffi,<v : &m i s 2 sM&iroMSHUBStK 

[0 0 8 9] *^ii?t> 02 OK^-TJ: il© 

«> |c ^ * */vm%n&fr h le&m 2 |c » o $ *tfc 
Blft 3 ftT^S. IB l ©ii*®* 7 ©BEi&gB# 

i o 4 ©fa«ffc«©£«BE*8i[ v ssy trttjfc*"* ^® 

■C , US 1 ©i£ftJ8l 7 ©6S$gf5# (##!) t J&SteffiiiS 8 
ifi, 08, 09, 010, £fcfi0 1 1 

^ 'h*— /i/9*ir&#U-c«ttL-cy*S. 

[0090] 105 tCtt^iS 2 K&mt 

^*ssa 1 8 icm&a i 5 Kflf 1 v>mitm 1 

-CV*5. ^rr-e, #fl*tt-Ctt, ^4BE«I1 8 Sr 
ibSSgi 0 4*-c®Riti\ 02 1 {c^-f-J: ^4 
• em 1 8 £0 l JMQf&SBE l 1 ©=*>-** h*— /H 2 
f fctf b tH 1 <DWfM 7 Off II (CSSR L X h 5 . 
[009 1] i©J:5lc«I^Ufc*fr-e<>, f I©!*- 
01 7 ('H^mttSa^ 8 LTjfe^fgS&EK 10 4©- 
tetttftfflloJ&tBEttKV s s YfrW%;&tiX\>^Z>z h 

mmsMi 8teh&ie>&%m7<Diftti&ftvx& 

■ iEUKttlsl^l-.O 4 ^Jb'^T^iiai^ 1 8 glc£®14&» 
.(W&^-S^S***^©^ ■?:©:£•, jfe^iSIBl&lHlK 1 0 . 

[00 9 2] ftJb\ 0 2 1 KJi, 0 1 ©iiftBS 7 ©ffi& 
tmmWM8 £*1£M3-Z>\ZhtzoX. 0 8- (A) £ 

#rs vxmm Lfc «t p n 1 iHiteii 1 1 rxiw, 2 



24 

mmt&mm 1 3 \tBs& i>tc? 9 v 9 u 

fcJK«*r5%L-Cfc5, <&U JBl©il»Sl7©ff;§&2:5e 
«ttB»8i:©««Hca!>fcoT»±, 09, 010, 01 

i &&m^xviwLitfflfcm3k*m^xi>£\>\ 

[0 0 9 3] [HJE®7gffl4] 0 2 2 fi, *BM<OWL& 
02 3fi, 0.2 2CDK-K' WittiSlif 5>»fffi0 

rci-(?r4Miftiijiffl»K3 o o <DmytMm*m&-rz>& 
%m*m*mmti,xm\<^tc>t>(Dffif8,**-bKviw-r 

5c ■ • • 

[0 0 9 4] *.BMXt>. H2 2.£5*f J:9K. ^1<^ 
iS3t©l7 tt, l-^Z-^fflgL 1. c ft t'iraftS^-Tr^/Vii 

o T«Hf*k:»i* $ tvfcIB^^ t i» $ fix ^ 
5 0 » 1 OJtetBt 7 0Ba»«P»tt, #*Si»2^ftoT 

#*i:*>fe«ritS^TV^5. i©« 10**1)1 7 Off* 

fi» M(^m@m& l c c oMft £!©;em{fc«:tti&-*"* j£ 
x, ^ioffi*ai7©Bai^«i5^ mm) t^mmms 

08, 09, 01,0, *fcli01 1 
^ h*:-/V9ftif$r^LTg^bTl\5c 

[0095] ^io*3t®l7fi, 04 (a) , 

( B ) U-CSiBJ bfc^*BSi^ 1 8 h BS«ft 5 <fc 5 

ic«jasix-cv^'fc», *Mflg-efiv 0 4 (a) , 

(B) .4r#RB.bT»W Ufc**Ei»,i -8 * 
©•(^•9 l>l, -0 2 3^-TJ: 5J-x 01 ©aS3tSl7*s^ 

lJIIHIIfitHRl 1 fefl-LTT-FT-l.O 2©MMW> KW 
^ ^®^6 1-b ^aftcT^5©5rfi)ffl LtSiSiCA- 

p*i»«t«. i-«*>*>-» 8i©at3to*7fc»ij£«ffie' 

ft 8 Sr^ UTstfii^^SlPK 1; 0.4 «MSWtflj©je«ffi 

7 (i, T F T 10. 2 © K K-< >-«S«c.r (iftSS^ 1 b ) 

C A P'5rMt5 : r i: left 5c . . , i 

[0 0 9 aJ^IMSBJSXtf^b QO»5t*«feO« 
1 ] m&$m. 10 0 ©JBftStfeo 5 *>, ttASES^Xtt- 
3 0 0-©Mlia:g : Sr, 0 2 4 ftl/> L0 2r7 Sr#fi| LTIft 

#ifc£^-r:ca&rS0T-;fc-*K -v^tt.©0f-*5V>T{>, 
-&©&ffl!)|FB^^li0 r 4:. (B) ©A— A' ^lcffia-f-5»r 



10-301 100 
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S (W^TFT§|5©^fffi) N £{BJg|5#tCfi0 6<DB- 

[0 0 9 7] *1\ 0 2 4 (A) #7* 

fci£f£& T y#y#9;*^^£^a»kft3:g 
Wfclfe»««l O^ffi^Wc^^s/^fife^tCj;?)^^ 

0£r#*)5 0 O^-V^^ Fn-A~iKi3 0 0 0^"V^*^ I- 
n-i> x £f£L< (i^l 0 0 O^-Vi/^ ho-A~|S)2 
0 0 0>V^ hn-A(Dj?:$(C^Lfc^, 
y^7 7^ft^5rffl^T. 02 4 (B) K^-f- J; 5 ^ 
^--V^U Ml Wjg3tM7Sr^-f-5„ :<OflO 

/ffl©TFT 1 0 2W^*A-|gigcl c, {gS*y— ^ 

y^i d, 1 et^jgsy-^- KWy®«la> 
lbi (D^-a-gB £r*fefi:S1£ 1 0 ©Xffi /5> h Itl 5 <fc 5 
(EI5#rao ) . r©J:5l:MLfcf l© 

[0 0 9 8] 02 4 (C) },zmir£?\Z, ^1<D 

m%m7 <r>mm^. ^5ooty^hP-i~iBi5 

o ooty^ ho-A, b< f*^ 8 0 0 0*^? 
2&JEEC V Dftfc 5 VMiT E O S tf^fcja^-Cgtfbv' y 

ft*», mimmmmmi 1 £ii&^*tei oco^a^jK 

[00 9 9] &t-. 024 (D) Km-fXSlC^ MlS 
m&flMft 1 1 ©*BB^*fc, 5 0 0 ^-v^"^ h 

0 0 0 ^- V^^ > n — M,<Dtf y -> y =i VJH 1 a £7f2j£1- 
5. ifrftt LTtt, Sffil 0*^4 5 0*C~^5 5 0 
■C, #4 L<fi5 o o*ce«{cAp^Uife^t>, 

3 4 0 0 c c/m i n~ 

i»600cc /m i n «>«Kfi:T?tt*p U 2 0 P a 

~^)4 0PaKT, 7*;P7 7^v'!)3Ve^J*t 

s; ~z:<o&ym&&m&wzT: WG oot-iino o 

tCT» 1 &m~® 1 0 «FW,. »* L < fi**) 4 «FM~» 



(14) 

6P*W©7=-/u*Ha«riSU @*B$A$-g\ ^Uv-y 
3 ^KtrXMftl-S. #y v-y =>>"J8ll aft, ®JE 

*y ->v =i>-m*nmvxh&\<\ 
[0 1 0O]*t', .7* h-v y?97 4&mt:m^rs 

024 (e) i^-f-j: 5i-^^--^^u mmxj v 

io *^"f-5 0 rjxl^tt^ ^mteEi^8 t©g»^ 

[0101] 0 24 (F) iC^-fJ: 5 iC. 

S 1 9 0 0*C~lt) 13 0 ^(DWStnWm^t^ Z. 

h p— 1 5 0 O^-Vi/X ha— ACi/JI = vSE-fk 

fflt4»fe*5'y- hite^iffii 2 r©iita 

t) , *m»m 1 ©JBW¥tt:*#M<J»::i» 3 0 0 ^-^^^ h n 
-A~**J1 5 OOty^ hn-A, $J3:L< teS$3 5 
O^-^-i?'^ ho — A~jffr4 5 O^-V^ M-A©f$ 

20 \z%:<9\ ^f—bmmmi 2nm2 o o^^^hti-M. 

MSr^< U ^oj»BMkJ«±»c3SiaiMfc:->y (h 

TOJK) ^SftVy ayHtc VDttf^Lt 21 

[0102] W:, 02 5 (A) i:^tJ:5C, 
2 (y-hm®) Sr^J5Ki-5fc«)<D/-Ky v-y =>VJK2 0 

1 SrS«l O^ffitd^Lfc^, yv-'SrrRUtlSU #y 

[0103] ^(c, jjfyv-y=>^2oi h y y 

■/7 7^affJ;fl^T, 025(B) K^-f-J; 5 
-=V^L V " WMXJ yfy^TFT 1 0 2^fPW(iHc 

ts few,®Mzm 8 i ossittB^-ea:* y-yy=yg2o 

t UT tt. ^JRiK^JS vy Ih^f' KM*? t A v ^ 

« &h0|^>&jr v- y kk t * y > y a vjn i sra 

2 **3tKi LTgfijgH-S i ir'tV ^5 y 
7y^Fy^^6*f»lt5:i:m5. rtilcj; 

[0104]W^i25 (C) l^fipC, 1*7 
-< -yf^yftT F T 1 0 2&RtfmmmW)\s}f&<DN*?-T 
so ^/i^TFTSPOfflUfclJi, 



; *#ifl¥ 10-301.100: 
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0. 1 X 1 Ol3/ cm 2 OX 1 0lVcm2 OK 

-xmx'&i&m^myoJ (y 19 
y-r- h«Ki::*ru-ca.asE-fr«jKi(sai*y— ^ • k 

£frttJ&»o 1 O^TfcW^^/MR^cl 

r±, y-hm*£UT#«s*v-c^fc#y ->y =-^gjc 

[0105] 025(D). Kmir X 0 

-f yfy^TFTl 0 2nR^mmmW3m^<DNf- j r 

K^^2 1 *»)jtl/T««0^««^. (y V 
<*) 2 0 0 . lX10! 5 /cm 2 ~«)10X10l 5 

/ cm 2 © k— x*-cjTt>&* % ifis*£©y— 

a &Xf K W 1 b £r^J&-t~3 0 

[0106] ^bro^^fAitt^it- . 

K W is®&*W,f& Lt t J; v\ y- h 

flSfc-v* * i l-cs««©*«*k ( y >-^) & 

[0 10 7] *ft, Bf*Sr*»"t-««s, JlfflfgftlHlSg© 

^fflTFT 1 0 2^&tfN^ir^VTFTg|5&l^;* h 
-<?WR««LT\ y- vnMlf?*? t Lt, #)0. 1 30 
X 1 0l5/cm2 ~^J1 OX 1 0Vcm2 ©K-Xi 

5„ fcjs, W^TFTfS&tJ'^aiBSiilHlKcDN^^^V' 
TFT«OJgj*«FilHI«fc, V- hW&*-?*?h b 
t v 0 . 1 X 1 0 13 /cm2 ~&Jl 0 X 1 O'Vcm 

alt, #y vy 3vBHc<&jS«y-^ • k^v» 

Srm^Ufc^, y- h tti J: OOWOJKv^ 
LTiSaifrD****^ £#>0.- lxi 40 

0 15 / c m 2 ~^ 1 0X10 15 / c m 2 © K-Xfi-CiT*> 

'{jib-fic, y— htgffiiUtScoiSv^-^^^Sr^Ufc^t- 
h^©y-*^&tf KW v^fc^ffcLT 

[0 10 8];^ EI 2 5 (E) Km-tXo^. so 



m®(D mmm fc #jee c v d s^je c v d if J; 

9 tt t z.t£8 0 "o , caft©it«ft#T-eff$!S s it& 5 0 0 

0iy^fD-A~|^l 5 0 0 O^y* h-n — A© 

tzPf-mm^ j-^zfemt-r a «r 1 o o o°cm 

[0109] 8 * 

tC^nPJt?fo5o Kv-fars/^V^.t 
^v^^fl^.-g-Sb^:Tffv\ ^9 £rr— 

So 

[0 110] !*t, 12 6 (A) IC^-f-i 5tC, 7* h 

1 o 2gB©{w-m^2era$ftgiJKi 3©5fe, y-^n 

*^1 aKW^i-SlB^aV^^ h*— /V5SrM^-r 

#K 1 3 l;MLt> 3 9 Y ib—fls 9 {C^-r a 3 V 
^ h 1 7 Sr^^-trS. 
[0 1 11] ftt, 02.6 (B) tw^-f-J;5f-> 
HdK 1 3 ro^MWt-, f-^i3.(y-^fS) Sr«J* 
t5fcftOT/v$ = ?AK3 0 1 Sr^^y^ife*^^ 

KIK^JR'a-^)l!ISrffii'^ : C't> J:i/\ 
[0 112] »v@2,6 (C) K7jk-r£?\z. 7th 

y y^^y-e&^Srffiv^-c, 7^5 = ?a«3 o i 

^-=y^U If^^^f^TFTl,02^ 
f±, T-*1&Z<p-nh bTy-^«ffiiSr^-f-5o - 

[0113] 026 (d) jc^rip^x y— * 

^-yv-TEOSfc.^lCj; ()/it*^J; »)/ct x.tf4 0 0- 

< cs*o?&aE*#T-eff$»5 0 0*V^>n-A 

1 5, 0 0 0 frl/ V D— AOB P S GJR'5 (^Kn >- 

i * y ^5r-&tf.->- y y- h ^7 ^K). £\ ^ 1< 0 0 

^. ho — A~*b3 0.0 O^-y^ ho-ACNSGKO 
i: t 2Ji*-&tpm.3.€Piai6Sp-l 5 

[01.14] mt< M2'6:-(E) »c^i:J;5 t-. 

-r yf- x f t 1 0 2M<omvtt. 7* t v y ^7' 

7-fSS&Sy5K.7^y^>'^fe*^*fflV'»-C. 3I2.RV 
■ V* 3 IlSlg^l- 3 „ 1 5 <D 5 *>. iS^S K U>T 
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t v mm^mm<Dmmm± & s &k > 

027 (A) K*i-J:5fc, '»3JBIHJI6l»im-5 0*ffi 

i/;/* hn-A~|fl2 0 0 O^-y^X ho-AO I TO 
fill 4 0 jfefc£-ej&fcbfcSL 027 (B) 

K^-T «fc 5 fc, 7t V?y7 <<&ffi*R^X, IT 
OJS£ 14 0 fe/^-sj^u Six^ ;/f y^fflTF 
T 1 O 2jl»CH:B»Wi 4Sr^'i-5. £fc, £^{4 
BBite 8 i: ©SBtttt^-CO: I TOl 14 0 £s££t-l&*-r, 
5o '#*s', W'Sfflgffil 4 <D«cBtrii, y -f % K^roga 

LTtt. I TOKfcRfei", SnOXl^ZnOX K 

fix ■«1S1 4 t UT, T^5='CAtfOg*t*0« 
[0 115] fc*J, 122 5 (E) &t/02 6 (A) iC^ 

1 o i 1 6 ] mfkmmmmm3 o o ©«3t#ss©« • 

2] %i&£Sl ooo»Jt*8c©5'*>, «fiKitfl3*K 
3 O 0«BiJ©igifI@£, i2 8/iV^Li3 0<Sr#l!8L 

tE.wn&Knm4 (b) <da- a' mz.m%-rz>tiLm\z- 

*s»t*WrBB (W*TFT«i©l»iE) .» ' *«*»^'K:ttH6 
cob — B' i»^^-r5fitSt'*5tt5»rE (!6l©aS3fc 
K 7 t 8 t ©«^&©*rffi) 

5„ "Tf3\ firi-©a3til7i:)fe«fl3E«.8i: 

0 1 0 £fcfi0l 1 fc^-T 

fcMit*j£i:l2l2 4 (A) ' K*t-I&5>bB 2 4 (F) 
tC^-f-IS^T*fi*®^cr)T% HI 2 4 (F) KlSH-ie 

[ 0 1 1 7 ] *^TMi, HI 2 4 (F) iCSi"* 3 fc, 

mmtmtt z\z x ►> 1 <vmm \m z&msoo 

\ u — J>.—m 1 5 0 O*^?* hp-AfOV!) 

=» V«ftfea» b * * y- H teftwi i " 2 ZMfc l- , 0 

2 8 (a) K¥-r£5K x £mteie;®8 £©«»«b#-c 
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3y^2 0 1^ifil0^ffil:jf^Lfct > y^SrUfca: 
»U *y is 9 => 0 1 SriMWfr*-*. *fcf±, y 

^Sr^K y v- y a 2 0 1 ©ritRi HR#fc*A Lfc K— 

[0118] #y->!/3yi2 o 1 5:7^ h y y 

^77^fiftIV^« 02 8 (B) 
-=y/U B*TFT»©flSK:y— (*Si^2 
10 ©-«) mtJ#LT, £m#B2iSl8£© 

.K»»^-ef±«P««tt 1 6 Sr^-fS. 
[0119] ^fc, 0 2 8 (C) (C^i-J; 5 IC N pi*^ 

^/VT F T»W«tef±» -7 s - hm^4r^^ ^ t LT« 
ftO'FiWltf'f (UVf) 1 SWff^lrffvv W 
H^-f 0 2SS«)«i:fi, ^-hm^ 

b-cv^fcfe, ^PM^^-Vl 0 O^A^tu^C^ofc 
20 as^iijt^SKo^^ro^^^/v^^i ctJii. s 

«i t-c^**u-cv^#y v-y =>\ »v«fitt«ai 

[0 12 0] 02 8 (D) \Z7Ft£5iZ, ®^^. 

yfy^fflTFT i o 2&Atfmmmbmf&<aK<?* 

b-rxjr'2 1 Sr^U-CW»ft©5FW*-f (y 5" 

>c i b 

[0121] 028 (E) td^i-i 5 y- h 

tJLt£8 0 0*CS«oaafA#T-Cff$*i»5 0 OOt 
ho-A~fil 5 0 OOty^ hD-AONS 

^*»6>45IB2JiWlft«(ll'3S:»rii-r5o 
[ 0 i 2 2 ] 0 2 9 (A) iZTjki- X b 7-* h 

y y y^^SWSrffi^T, Bf*TFT»0<Bn?»±JB2 

40 jvmKauBii 3cT>5b, y-^n^i afc»jsi-5»^ 

• h*-A>'5 trlMtt**'.- ^m^S£i^8 

[0 12 3] ftt,'a2'9 (B) K:5rfJ:5K. 

so [0 12 4] @2 9 (c) y* h 
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^-=y/U ffll^?f^STFT10 2»-e 
[0 12 5] 02 9 (D) tc^i"J:5t-> y— ^ 

«axtw&*ttsii* 8 (ommm^ c v in- «t r> 

fct&tf 4 0 0 < C©S©M«^#T^J¥$^5 0 O* 
y^>n-A~fti 5 OOOty^ hn-A©BP 

J*}1 0 0ty^.hn-A~iKl3 0 ooty^ hn- 
ACNSGI©'M< £ h 2*Sr*tf*3»«HW»Kl 
5 Sr»j«-fS. 

[012 61.W:, 02 9 (E) ^i-«t5Jw N H^T 

y*-X^8tfc£«rfllV*-t» ^2SU J ^3SWite^l 
3 ; 15C5H KM V^igc 1 b KJfflS-f =■ J" 

[0 12 7] 03 0 (A) fcjjx-f- J; 5 fcl, 131 

p^iffe^ i 5 ©*!!«-, k U"f vms 5 fc* z ° 

©J¥£^#)4 0 0^-V^ ho-A~||2 0.0 0*y^ 
7. Kd-A© I TOll 4 0£7^y*fe&£-?7#J&L 
fcfL 03 0 (B) K7jk-f£o\Z, 7* hi) y?77<l 
ft$ffSrfflV»T; I TOBSl 4 0£^*— =^^U PfSf- 
TFT»H:»±Wj|I^Kl 4«r»ri6t"«. je«ffiE 
ML8 t ©«i0ga5^T*tt I TOl 14 0 *3te^k:»*i- 
5. . - • 

[0 12 81 4*5; 02 8 (B) 9 (A) 

tuff, 8 fcni ©aatBt .7 t <BttKtt&&ia 

[0129] Cffli2lgf!j|al!&©#lj£) #?PJT-te:, jg l 

jiNi&feiE 1 1 tmm i o t onKcmi <z>&ytm i *m 

igjUgibllljg 1 0 4SU 5 T f -^^lgi!)0Kl 0 3) td*5l/^ 

[ o i 3 o ] mmmmmi&omi&m 1 ) 0 3 1 * > 

e 1 0 0 <Dmmwm®& {fE&^smmn, 1 0 4-si;f 
—fmmshm&i 0 3)v«r*iAi-av^hu^^Brit - 
©^ffi0&©-0y&^-r^ffiiai&0-efcSo. (Eas«»*r, 

[0 1 311 032 0 3 1 fC&ltS v-7 h H**^ so 
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0*§©Sg|5#3:, **5l«fflaiS-3 0 0;±K:*au-CJ» 
^•fSB^W WT!7 h¥ffi0<O— fi»J4r^LTI/>5. 03 
2 (A) tt»C/^-yi"f7nf*)!). 03 2 

(B) tt*36W4rafflUfc^^-XWTft h-Cf*S. 

03 3 (A) &t*03 3 (B) itttl^il. 03 
2 (A) k4o»t-5C-C gB#©BfrE0, &T/03 2 

(B) fc*$tt<5D-D* SP^-©»r®0-e.fcS. 

[0132] 032 (A) , 033 (A) fc^T, 5 

o , si, 4 6 ps««* NS!!^, SO 5 
fg!ttli]gg/B©P9^*A'STFT-efc5o r*ub©0t- 

7 hU'^.^0K t<o^9JN4lcgBj&*a-rf-tt, h 
7V^-; s/. a vy- h 0.gg W»f -5 ft #Hi 

CL (WIBjfeaHSfcRI-ie* Rl-Ji-C»j«) ©Affile 

MLfci2i^wi 3©±-c% ^f-^mtm-. 

IitW LfclD— gm©7;V 5 - !7 A4$©&JgJK*$a» 

hyy^5 y->3 ^-7*— Msg&©y— x • fwvss 

4 1, 4 2 4S£ilM 0t|^-It«^5d ^©fc 
«>, h 7^ 5 •;/ v" a I'*'— h ©^©SBSfEL 1 ttI2$l 
40t 5 vis a h^<Oy— X ■ KW 

yift4 1 > 4 2i©7*hyy^7 7^IgRt) t x^ 

y^a^y— MaKW©ffilKLlf±, ESS4 0^ii5^ 
[0 13 3] Ld.^lC, *»«"Ctt, IWE©*Hifc»tB 

7?»»l/fcJ:5.l;,'X«l ot^isra*6»Mi it© 
m «^ i omytm 7 i>m& % tu-c v > 5 © t?, r ©^ 1 

©3K3tit7 4rffliniBB0lia5»fcfc.«*b, 03 2 

(B) ,03 3 (B) fc^rt-J: 5 fc, ^l©«3tK7§r 
J13aiE»0SS©BSliW^I-t ITIV^ItT?, «WtSr 
Hm-f5o i-4*>t>. 03 2 (B) , 03 3 (B) fcjj* 

v?^. 9 mi&h ©««c«BN 4 ©Bfi^Wt LT, « 1 €18] 
MUMS 1 1 t 1 o t (DMfcB&^tzm l ©«3t^ 7 
Sr^v^^ttct ?), i7^5 yv-a yy- h0^© 

y-7xu ! Kwyii4i, 4 2tm-mm\a-i.mm^ 
^o-c, h^y^^.y-ygyy-FBgr^ 

; ©SgilL-2.(i N P.9-a-5 h^y^y-ygyy-hlElfg." 

© y — x • k w-r kmm 4 1 , 4. 2 ^© WRg©.^-?r#rt : 

a h0KrT3©Bgil : L' 2 ©Kffitt,- ={«§*© h 7 

5r7a hWMMmi. t-J:.0:t*R:«E< 

[0-13 4] («iHK»ia*©«/a«2:).-*«-Ctt, ^ 

KSt^-r-^i^lEiiJlHlK) ffl©TF.T©#ttli)±l:i5' 
r ir^T*#5"rt feSi0Ji-?)o 0;3 4fi, .»5a^tb0!S: 

■efflv*-cv**«MiiaK©— wee,- (a) , (b) . 
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(C) fi-tivetk ^b?^M^-^BK» h7> 

[0 1 3 5 J 03 4K*5I^T > itfE#'*04W@K(l, 
Pft^ST F TStfNft^/HT FT^fcfiKS C 

MossTFT^<t«p^$H-c*3t), mm^-f yf-v 

stef§-§\ vDDHjgia^iiiiH]K(D«mfii:ft!i©)t«flEm 
v s s ttjiiaigitiiHiKw<g;mteffi!)co^sff massr^r 

SfflOPf^^STFT, ^fglblHlSSfflcDN^-r^ 
;vSTFTtib5 0 I Nffi!l^bA^^^fS-§-(iOUT 

ffiot^m^$H5o HutscLffi^-st^cLBm-i- 

#*>3r fcttSS^Tfc&V. 03 5 (A) IH 3 4 
V V Sr*-r¥ffi[2lT*fc <0 . 1213 5 (B) I4B3 5 (A) 

[0136] ^Ms-m, mm^mmmrnxmrn ufc 

«fc 5 S« l o tm l *P3*&*)& i l b<nr%\^\*% l 

SrJiaigK)lH]K^{ct«^i-5. -T^ctp*), E13 5 
(A) , (B) 5 MfE--fV/<-* 

Pf t^/VST F T 4 6Sl)!Nf t^vST F T 

4 7©#*©y-^li4 4l:*tLT, niSffl&Ufg 
llOay?? h*— /W5£iggl L-Till feifcftjg 7 & 
&mi-%<> ^©^l©5g)tK7fiP^^^/V®TFT4 
6SO t Nft^/HTFT4 7©^- h«4I4 3TU<D 
ft^^5 2, 5 3 5r^lHK^H^l lSrfl-LT 
fcMzMo Xo^M^tiX^^, tfcoT, P^V-^/v 

STFT4 6 coy— 4 8 UliaiEg)lE]ggcDK@te 
il!lW^mJEE«aSVDD) WN^^;l'iTFT4 7© 

y-^ti4 9 (^iaiEtbiHisswism^iyw^mjEEmai 
vss) d^^p^^m-e, li ro;g)fcj8i7a«l 

*t>, Nft^lTFT4 7m ^rW^^r^/Vffl^5 

&5fc*, ^^S(^S^T^t)> TFT!|#ttd 5 l*l± 
Pf>^STFT4 6<D3-V*^i$.5 2T? 

[0 13 7] @3 5 (B) -Ctt, Jli2§ES!llel8g<D 

Pf^lTFT4 6J5.tJ ! Nf : --r^/l'STF T4 7 fi 

T4 6SO ! Nf^^i'STFT4 7 Sr L D D*it^7 
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[oi3 8] (.mmmw3®&<nffif$.M3) 03 6 
(a) i±m3 4 (o <D4y;<-?\Bi&(DMikmwmm 
& 3 0 0 ±»c*j»t s.w t ^ 1- <D*fwmxfo k> . 0 3 6 

(B) (41213 6 (A) OF — F ' KO»fai21Sr^ UT^ 
So S'fc, 03 6 (C) tt, 1213 6 (A) KJottSG- 

[013 9] mftv&mmmmxmwLtc 

*l£l O t^l^raHfe^lKl 1 t<Dffl\z&mi 

10 OK7tM7^^$^TV^<D-e, C(DH<D^7tM7 

*mmmW)®®mfrK&M&-tz>. -ft£t>-b- 03 6 

(a) , (b) » (o \^-rx 0 k s ^r^-^niK 

5r«J*-r-5P^-V^S2TFT4 6lO!Nf t^/HT 
FT4 7<D#^(D-y— h«^4 3 fcSfc 5 5 L 
'*:ieioa53til7S:y-hm«4 3fcSatti-5. 
^i'©jl3t"l8l7Sr^-hS@4 3tl^-*>*>5VMi<i* 

JBS1 2AlfjRlSM«6fnRl l^LT7 i -HS4 3 
1 ©^ftJR 7 -CSfctf «fc 5 Lt^/^- Mffift 

EMT4'4r±, ^— **St3fclR]— MT?Jgj3S£iVC*J!K ^ 

• h®£4 3ia8ttS*k * l 1 lca^^ 
K*-A'5ara*-U'Tj|Sloaf36Dl7i:SgKS*t<5. StT 
§2=^*^ h*-^5<7^&fip)-Iglc± !3?T5o U 
fc*ioT, ^A'V — h«BftO T F T »±S$ 1 ©jg}fc 

*/M&*fc<fctK TFT4m©JE*5fi±«rBI-<5;:iiS 

30 [0140] (TFTittt) mmmm®&<Dmi&M2, 

3-eSi^Lfc«jtroN^^^S!TFT©#ttSr03 7 
^•r o EI3 7ICiSV>T, H^Wv-^JSiT^-?-^^^ 
Hi^ (a) ttf--^^/v^B^TgBic:to©^*s*v^3l5©N 

(b) ttjHiZIB»liI!S©«riE«2t?R-WUfc«a©N^ 

(c) H^iaw»iajs«3«j««3-eRWLfc«36©N^ 

^^vSTFTiDTFT^ttSr^rK^tu^-f-. TFTO 

40 ^;H®2G/im) T?y— ^ • KW^RQRiWEEl 5 VSr 
PPAPL-Till^bfct>©-Cfc5c B£ff&#f4, Iiro«3t 
l7ttioooty^xN-A > $ilfMii 
liioooty^hn-A, ¥l»Sii«ooty 
i/^ho-A; Mfegtfll-i ^^2»4'9 o Oyi-y-y?. bo 
-Aje:S^Lfc„ «S8*iU, TFToy-Mi 
tci 5 vRWPLfc^t'. jsaigi&[5]^w«AS;0iJ 2 tftapj 

LfciilWNft^lTFT (^Lro-7-^X^tu«r 
&S2£ft (b) f4, t*5l5WTFT (E^O 

^-^St/^H^^^ (a) T?StWB-i!»ft 
bo 1. 5fe<0*>'&mS'&btlZZkZVmX'21t. * 
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f c , T F TCD-7* — hm@(- 1 5 VEPJII LfcKltC, JljSig 

(a) ©3. 0{g£*±©*:xmSfE2S#e>*V 

2 , 3 tfttW U*:«3t©N?-^*A#T F T&fflV^S r. 
i t, '.**B*©itl*K#5Sia^lBlB6.«>!KjifliRtf 

[01.4.1] ,CS^S!JKft8fll^©^W) SI38{±, 

[0 14 2] 1213 SK^VX, 3 7.01^0^7^/ 
<£<D%m. ,371 tt^fe V7~\ 3 7 2 ttfftft* 
^^-,..3 7 3, 3 7 5. 3 7 6 te^rft^tHf&.E 
It, »6S*t, m&BUttMf<{ 9*4 y9 5 9.-, 3 7 .20 
4 , 3 7 7 ttKlt.5:7-. 3 7 8; 3 7 9, 3 80 ttKT. -, 

fe,.. #Ml7^ 3 8 3 fcfc:?V ? O.^ S» * X 

[0 14 3] Z.<D-?W=-9 9— t-*J^-C«s ,3t2S3 7 
0d»6>*U*ie63fe»*»*5 9-3 7 lfcJ:p.*3tS '' 
fr, -y h 7 4 /V9 - 3 7.2 Sriiit UTsfc^fW* 

-JjMcAltSHSo .*UT36T, ■ WfiK*W-f.*'n.f s/ : 
^?7-373iat), W&Tt (th-5.p0.nm8lT© 30 . 

saw ti« twi©)t (H-fe*) ttaa-t-a. •. 

■ x., tMi7.^ ^W3 7 S^Altir^o — *v * 
feglt^'f ^0^^^57-373 SrSil UfcTttt^fe ■ . 
W&?'< 9V< v9 5 ■7— 3 7 5 KAlt-U llrfeft (M\- 
ja5O0>6O0nm©K) #Rlt**t, -?-©m©7fc" 
Xfc Ofefa 6.0 0 nm«±©S*ft)V»*§iSi~ 
5» iMl7-Y 1-/^7*3 7 5-CRl*L;fcJSk#.3fctt* 
SfeS?^ H/W7*3 7.9 }iXtti-5. ^ 1 

a-f y^?7- 3 7,5 £S®.Lfc#&7tfi, fxlt^ 7 — «> 
3 7 6,, 3 7 7Kl<fc 9 jS^W'f ("'VV-. 

7*3 8 OtcAtt-fSo t ^ 

[0 144] #fe©HI > ^37 8 > 3 7.9, 3 8» .! 

Ott,:Httl«**kaiai5*».5>{WeS^5*.; *©]*.+. 
&«-§-T-^;h^*;hJEKi£*U 3-7W >/*/V7*KAlt Lfc 
7fc»±^fSj.£*v, y-f * o-f y ^ T'y.XA 3 8 3 -C^$- 
H-Sc Z.(D#4 * n-f y ? 7*y Xi> 3 8 3 fic Sfc&Klt ■ 
S3 8 1 t»feS:ltffi3-8 2 £d*SW£it£1-3<fc?K 
Mf8.£tlX\,^Z> 0 -tCT, ?4 9i*4y9-?'TX±>ZS.' 
3T--&#£;frfc;&7-tlK£f4,\fi^l'>'X3 8 -4tio so 
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? y - v±K&Ai£lt SiT^o JEfc< • 

/vA*«fisit©tij«:<iiiaiicjtt.9f*»t*^R!9?*v^ 

[014 5] *3BW«:i«ffiUfctt*iSHl 0,p.f4» »^ 

y^STFT 10 2t»oy-^-«st)Js»iwe#'rv^*: 
#a. mo-fs'^/yxA3 8 3(oftfc*)t 

KSr5iffl;b^:?SJISai 0 0CD*H*l*SfCR (#) , G 
(|») ,,B,-(W) cp*7-7 f1 '/V^r-S^^bfct,0 
MWtX, ltfep^i^e i; 0 0 *fflvM*-?-BB 

■5c . •.. - . . - ■ ; - ; • - : 
[0,14.6] tz.^. H 3 8 k:***i/S J: 5 fc> fe-^ 

^{d^^a-T -y^7yXA3 8 3 SrfflVvS.S^lC, * 
7-3.7 4 KT^Jt $ HfcTfett, ,7^>^K7*3 7 85; 

5 0 .;©^ 7-Y h^/V*7*3 7 8^A*t$tVfc7t(4 9 
0SfPI.Ltg?>'XX3 8 4,«-Alt.^^ ; S„ ,b^t?fe 
A? e>; h/^/v-7*3 7 8{cA*t$Hfc7tl4tp-f^{-^i 

^ •^ot, WVK7*3 8 O SrWcitSi:, y 
-r^u^ i/^ 57-3 7 7 .fci'*) Sit $tU7t7fc*S, £cW 

AT'^-TJ: Alt*[6l«!l^ : feAlt^tb?)fcttt?^ 

<> 7-f >/</V7*3 7i8.SrSjlbfc7t«>— 

J y?-fV Xiv3 8.2 &Si1U-C..7-1'tWVV7 ; 3 8 0 

Ait$^5Wffii4* 5 .fc,?>o y-r iip-r'y ^ 5 9- 

3 7 7KiJ:5R*tSix*:3fc^9-< h/<^3 8 0 SriliS 
LT^-f ^ n ^ y 9 7*y 3 8 3 (CAtt.$H5^^, 
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